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Abstract 
There is an increasing trend of HIV infection in Hong Kong. Needle sharing has 
been proved to be a risk factor of HIV infection among IDUs. Few studies 
have explored the correlation of community predictors and HIV infection. The 
hypothesis of this thesis was that variation of community in congruity with 
individual risk level may predict the potential HIV transmission in IDU 
population. A cross-sectional study was conducted using records of methadone 
clinics to profile behaviors of heroin addicts in Hong Kong, analyze the 
temporal changes of HIV related behaviors and determine the variation of HIV 
related behaviors across neighborhoods. 
Data obtained from methadone clinics of Department of Health in Hong Kong 
included all new admissions and readmissions from July 1997 to Mar 2006. 
Risk score was generated from their risk behaviors as outcome variable. 
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Demographics (age, gender, admission quarter/year) remained individual level 
variables. Community-level variables (median household income, median 
age of general population and population density) were retrieved from 
By-Census 2006, and clinic size was defined commensurate with the total 
registration of each clinic. A visit to 20 methadone clinics with two volunteers 
was made for complementary information. Descriptive analyses, conventional 
statistical analyses and multilevel analyses were performed by using SPSS 
13.0 and Mplus 4.0. 
Totally 48711 registrations from January 1998 to December 2005 in Hong 
Kong were included in the study. The median age was 38, 13.7% of them were 
female and 86.7% were readmissions. Number of admissions remained stable 
during the study period except 2003, in which the number dropped to 4322 
from over 5000 in the previous year. Heroin accounted for 98.8% of the drug 
used and 1% of heroin users used both heroin and other drugs. Injecting drug 
users accounted for 58.5% of the population and nearly 1/3 of them have been 
injecting drugs for 10 years or more. In the self-report of needle/syringe 
sharing, most claimed to use new disposable syringe every time, whereas the 
rest used either hot or tap water for cleaning. Of those heroin users who 
reported sexual activities in the past year, 18.6% reported no condom use. 
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Individual characteristic variables (age, gender, admission quarter/year) had 
significant effect on the risk score in univariate and multivariate analyses 
(p<0.01). Median household income and clinic size were negatively correlated 
with risk in multilevel model (p<0.01), while individual characteristics were 
still significant predictors of high HIV risk. (p<0.01) 
In sum, my study defined the pattern of HIV related risk behaviors of IDUs. 
Three major findings in variations of behaviors were discovered: 
neighborhood variation of HIV risk, decreasing annual admissions and 
increasing female proportion. Results of my study may help to predict the HIV 
risk of IDUs in particular location and hence reallocate the emphasis of 
prevention to selected location. This study also suggested the effective 
application of multilevel models in Asian countries, and hence more studies 








錄被採用于該論文研究中。該48711條記錄中86. 7%為舊症，13. 7%為女 
士，年齢中位數為38歲。 
根據数據記錄從中計算出風險評估（risk score)作為目標變量 




變量（individual level variables), 而 社 區 水 平 的 變 量 
(community-level variables)則來源于2006年度中期人口統計資料，輸 
出變量則為風險評估(risk score),四級風險分組(no risk，low risk, 
medium risk and high risk)禾口二級風險分組（low risk and enhanced 
risk)。根據多層次模型(multilevel modeling),地區收入水平中位數 
(medium household income level)與二級風險分組有統計學水平的聯系 
(pCO.Ol)。個體水平變量中，年齢，性别及登記時間與二級風險分組有關 
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Chapter One: Introduction 
O^unian Immunodeficiency Virus (HIV) infection and Acquired Immune 
Deficiency Syndrome (AIDS) constitute a worldwide challenge for both social 
and medical disciplines. The number of people living with HIV or AIDS 
(PLWHA) is increasing in every region in the world. The estimated number of 
PLWHA was 33.2 million in 2007.[1] Along with the growth of PLWHA 
population, problems relating to HIV/AIDS accrue. 
One major problem is the difficulty in achieving prevention of HIV infection. 
HIV infection so far cannot be prevented by effective vaccination, and its 
consequential disease AIDS cannot be cured either. Therefore, forestalling the 
infection is the only effective way to prevent the growth of a pandemic. 
Infection occurs after exposure to the vims through different risk behaviors. 
Populations that have higher risk are intermittently or frequently involved in 
these risk behaviors. Studies of the risk behaviors in these populations are 
important for HIV prevention. 
Risk behaviors and demographic characteristics were discovered to be 
correlated with HIV seropositivity in some studies. [2-4] However, these 
studies only determined the individual level correlation. A study inl998, [5] 
which considered a group of IDUs with similar practices as a 'homogeneous' 
cluster and found the variation of HIV seroprevalence across clusters, was a 
milestone in defining risk factors for HIV infection because it brought out the 
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idea of 'variation among clusters'. Another recent study [6] obtained data from 
census as community variables to predict the HIV related risk of people residing 
in the same census tract. These studies revealed that the community 
characteristics were also correlated with HIV infection, but they were all 
conducted in western countries and no similar studies have been conducted in 
Asian countries so far. Risk behaviors varied between IDUs from western 
countries and Asian countries. For example, cocaine use was common in the 
United States while heroin dominated in Asia. [7] In regards of sexual 
behaviors, IDUs in the United States were frequently reported to be also MSM 
with involvement in unprotected sex activities and commercial sex behaviors. 
[8，9] Thus far，correlation between risk behaviors and community 
characteristics is uncertain in Hong Kong, yet the previous studies in western 
countries provide an evidential basis for a similar study. This thesis focuses on 
the HIV related risk behaviors, and their correlations with community level 
variables. 
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1.1 HIV and AIDS 
HIV infection is the cause of AIDS. The virus was first recognized in 1983，2 
years after the first AIDS case was reported in Los Angeles. Different from 
other retrovirus, its structure is roughly spherical and about 120 mn in diameter. 
[10] Its target cells are helper T cells, macrophages and dendritic cells, which 
are important components of the himiaii inmiune system. CD4+ T cells are 
especially vulnerable to HIV virus. By killing CD4+ T cells directly or 
indirectly, HIV virus suppresses the CD4+ T cells levels in human bodies. 
When the CD4+ cells levels continue to decline to a certain level, it fails to 
mediate immunity and infected individuals become more susceptible to 
infections. These infections are mostly opportunistic infections, which are not 
likely to occur in healthy human bodies with functional inmiune system. HIV 
itself does not necessarily cause any specific symptoms. Even when untreated, 
an infected individual could remain healthy until the CD4+ cell count fall 
down to a certain level. With the collapse of human immune system， 
opportunistic infections - which are rare in healthy human bodies - occur and 
the onset of such infections defines an HIV infected person as AIDS patient. 
4 
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1.1.1 HIV Transmission Routes 
The transmission routes of HIV have been clearly identified. Three major routes 
attribute to HIV infection: sexual intercourse, blood transflisioii/needle sharing 
and perinatal transmission. Sexual transmission includes any unprotected 
sexual intercourses, regardless of whether they are vaginal, anal or oral. This 
transmission route accounts for most of the HIV infections, especially in 
homosexual males. HIV infection also occurs in injecting drug users (IDUs), 
hemophiliacs and recipients of blood transfusions when the needles that they 
use are contaminated by the vims. But infection could also occur when skin is 
pierced by HIV contaminated needles. Last but not least, infection also happens 
to babies of HIV infected mothers. Without proper treatment, one in four babies 
of HIV infected mothers could be infected during last stage of pregnancy, at 
childbirth or breast feeding. [11] 
Efficiency of each transmission route varies. Blood transfusion is believed to be 
the most dangerous transmission route for its causing estimated 9000 infections 
per 10000 exposures to HIV infected source, [12] which is followed by 
childbirth (estimated 2500 infections per 10000 exposures to HIV vims). [11] 
Needle sharing accounts for 67 infections per 10000 exposures; [13] whereas 
unprotected sexual intercourse is responsible for 0.5 to 50 infections per 10000 
exposures according to the way they are performed. [1, 14’ 15] These figures 
might vary with settings. 
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1.1.2 HIV Related Risk Behaviors 
Although needle sharing and unprotected sex are not as efficient as blood 
transfusion and perinatal infection in HIV transmission, they account for more 
HIV infections globally than the other two transmission routes. [1] HIV virus 
mainly exists in HIV infected individual's body fluid. Risk behaviors causing 
influx of body fluid with highly concentrated HIV virus into human body lead 
to possible HIV infection. For IDUs, risk behaviors are sharing needles with 
unknown HIV status people, reusing unclean needle/syringe, and having 
unprotected sex with unknown HIV status people. Other risk behaviors, usually 
occurring in the population of Men who have Sex with Men (MSM) and 
Commercial Sex Workers (CSWs), are mainly having multiple sex partners and 
unprotected oral, vaginal or anal sex with unknown HIV status people. 
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1.2 HIV Burden 
HIV infection is a worldwide burden on public health. Reports of The Joint 
United Nations Programme on HIV/AIDS (UNAIDS) demonstrated that the 
number of people living with HIV had grown to 33.2 million in 2007, causing 
2.1 million deaths due to AIDS. Compared to the number reported in 2006，[1] 
a reduction was seen because of a major revision of India's estimates of HIV 
epidemic, as well as revisions in sub-Saliaran African countries. The evidence 
of changes in African countries also supported the phenomenon that reduction 
in risky behaviors lead to decreasing number of new infections. 
1.2.1 HIV Infection in China 
The estimated number of HIV infection in Asia was 4.9 million in 2007. [1] In 
China，the number was 650,000 by the end of 2005 and most of them were 
believed to live in Henaii, Yunnan, Guangxi, Xinjiang and Guangdong 
province. [16] These provinces, except Xinjiang, are located in southern China. 
Guangdong province, where reported HIV cases were among 10,000 to 30,000, 
is adjacent to Hong Kong. Although the cumulative HIV cases reported in Hong 
Kong was 3525 (until September 2007), [17] the situation in Hong Kong raise 
7 
Chapter One: Introduction 
our concern because the large number of HIV cases in the contiguous cities 
might result in an outbreak of HIV infection in Hong Kong. 
Transfusion, contaminated needle use, unprotected sex and mother-to-child 
infection from HIV mothers are major transmission routes of HIV. In south 
and south-east Asia, over 60% of the HIV cases were clients of commercial sex 
workers and injecting drug users. [1] 
Injecting drug use was believed to account for nearly 44% of all the HIV 
infection in China. [18] Most of these infections were found in Henan, Yunnan, 
Guangxi, Xinjiang and Guangdong province. [16] The major risk for IDUs in 
China was the use of non-sterile injecting equipment, which was believed to 
account for the over 50% HIV prevalence among IDUs in parts of Xinjiang, 
Yunnan and Sichuan provinces. [19] In addition to injecting drug use, sexual 
risk behaviors not only compounded the likelihood of HIV spread among 
injecting drug users, [20] but also prompted the spread from high risk 
populations to general populations. These sexual behaviors are mostly having 
multiple sex partners and buying or selling sex either intermittently or 
frequently. 
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1.2.2 HIV Infection in Hong Kong 
In Hong Kong, three quarters of the cumulative HIV cases, from 1984 to 
September 2007，acquired the infection through sexual contact, which included 
heterosexual, bisexual and homosexual activities. Before 2000, only 1.67% of 
the cases were injecting drug users, but the percentage has risen to 6.07% in 
five years. [21] Of the 125 newly reported HIV cases in the third quarter of 
2007, up to 9.6% were IDUs. The significant increase of actual numbers might 
be a result of universal HIV screening in methadone clinics [17], although the 
fact was that the number of infections from injecting drug use was still 
relatively low. 
The seropositivity of HIV among IDUs was stable at 0.2%, which reflects the 
low prevalence in Hong Kong. IDUs in Hong Kong are at risk of HIV infection 
mainly because of injection and unprotected sex. Reports from SAS' between 
2000 and 2004, one fourth of interviewees reported using drugs in mainland 
China in the past 3 months; reports from a cross-sectional study in 2001 [22] 
demonstrated that 12% male IDUs were involved in commercial sex in Hong 
Kong and 7.5% in mainland China (20% were reported by SAS^). These 
cross-border behaviors of IDUs were threatening: some provinces close to 
Hong Kong reported more than 20% HIV prevalence, and most cities in Pearl 
‘ S A S : Street Addict Survey (From the society for the Aid and Rehabilitation of Drug Abusers) 
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River Delta ^ (Figure 1) the prevalence among IDUs was 3-6%; [23] 
commercial sex workers in mainland China also had a lower consistent condom 
use rate of 62%. [22] In some provinces, a number of sex workers were also 
IDUs, and they were likely to have more clients but used condom less 
frequently compared with non-injecting commercial sex workers. As a result, 
despite the current low HIV prevalence among IDUs in Hong Kong, the 
increasing numbers of HIV cases among IDUs called for attention. 
1.2.3 Methadone Treatment in Hong Kong 
Methadone treatment is a method to reduce withdrawal symptoms of heroin 
addicts. Therapeutic doses of methadone relieve withdrawal symptoms, 
eliminate opiate craving and allow normal functioning. The efficacy of these 
medications increases significantly with counseling and on-site medical and 
other supportive treatment services. In Hong Kong, doctors supervise treatment 
and nurses or pharmacists administer the medication to patients, most typically 
on a daily regimen. Patients also provide toxicology samples, which are tested 
for the presence of methadone and drugs of abuse. Methadone treatment is 
available in the United States，[24] Australia, [25] Hong Kong and other 
- P e a r l River Delta: the Pearl River Delta region in China occupies the low-lying areas alongside the 
Pearl River estuary where the Pearl River flows into the South China Sea. It covers prefectures of the 
Guangdong Province, namely Guangzhou, Shenzhen，Zhuhai, Dongguan, Zhongshan, Foshaii, Huizhou 
(only includes Huizhou City, Huiyang, Huidong’ Boluo), Jiaiigmen and Zhaoqing (only includes 
Zhaoqing City, Gaoyao and Sihui), and the Special Administrative Regions of Hong Kong and Macau. 
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places. [26-28] Mainland China has been introducing methadone clinics in 
some provinces since 2005. [29] 
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Figure 1. Introducing Pearl River Delta (Source: http://www.hktrader.net/2007l0/prd/index.htm) 
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Heroin has an immediate onset of action of four to six hour duration. The route 
of administration is typically through injection, snorting or smoking several 
times each day. Very few individuals can achieve any kind of neurochemical 
stability through such a short-acting opiate. Methadone is taken once per day 
and has duration of action of between 24 and 36 hours. It is orally ingested and 
is released into the body over the course of time through the liver without 
causing euphoric effects in the stabilized patient. Methadone can be also given 
in various forms. Syrup is widely used by many clinics, but some clinics 
dispense methadone using the pill form. Methadone in Hong Kong is available 
to all drug users in methadone clinics. On registration they must provide a legal 
identification and finish a questionnaire before obtaining prescription from 
on-duty medical doctors. Small change of doses could be decided by nurses in 
dispensary, but large changes of doses are prescribed by on-duty medical 
doctors. Since it is convenient for drug users to have access to methadone in 
methadone clinics in Hong Kong, one way to track the IDUs was through the 
methadone clinics. Methadone treatment plays a vital role as a protective 
factor against HIV infection through gradually replacing heroin use. [30] 
Besides that, it also collects information on drug use behavior and provided 
good data to study the changing of their behaviors, both about injecting drug use 
and sexual activities. 
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1.3 Objectives and Hypothesis 
The objectives of this study were to describe the HIV related risk behaviors, 
depict the changing pattern through years and determine the variation of their 
behaviors across neighborhoods. 
Previous observation provided an overview of methadone clinics in Hong 
Kong. Clients from different clinics practiced different behaviors while those 
fi,om the same one tended to have similar behaviors. I hypothesized that the 
vicinity of each methadone clinic formed a community. As a result, 20 
methadone clinics actually formed 20 IDU communities in Hong Kong. 
Within the same community, IDUs gathered and communicated so that their 
behaviors were likely to be similar. This communication rarely occurred 
between communities and hence risk behaviors varied across communities. 
Variation of risk behaviors resulted in a variation of HIV risk. This variation 
of HIV risk might lead to variation of possibility of HIV infection across 
community, which required tailored prevention strategy to specific area, 
14 
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1.4 Organization of This Thesis 
In this thesis, I reported a cross-sectional study using the data from methadone 
clinics. Also, a complementary field visit to 20 methadone clinics in Hong 
Kong was carried out to collect further information on the social network of 
IDUs. The results were described in this thesis. 
The rest of the thesis is organized as follows: in the next chapter, a detailed 
literature review on the correlation of HIV related risk behaviors is provided. 
Chapter 3 explains the methods used in the study and Chapter 4 provides the 
results. In Chapter 5,1 analyze the main findings of our study and discuss the 
limitations. Chapter 6 concludes the thesis and discusses the future direction. • 
15 




Chapter Two: Literature Review 
C^i this chapter, an in-depth review is reported on the risk behaviors 
associated HIV infection and their correlation with individual and community 
characteristics. After identifying the review question, a systematic selection 
procedure is shown in a flow chart. The articles ultimately included in the 
review are assessed in the order of their study design. Descriptive summary of 
these studies is shown and is followed by a synthesized analysis of these 
articles. In the end of this chapter, the implication of these articles on my study 
design is discussed. The purpose for this literature review was not only to 
provide a study background, but also to learn from studies in other countries 
that what methodology had been used in IDU behavioral studies. 
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2.1 Search Methods 
Before searching literatures, I deliberated several steps to carry out the literature 
review. These steps included formulating review questions, confirming search 
keywords and setting inclusive and exclusive criteria. 
2.1.1 Formulating Review Questions 
In order to frame the research question systematically, a framework was built 
for formulating review questions. This framework consists of the following 
components: 
1) Study population 
2) Study of interest 
3) Expected findings 
4) Study design 
The purpose of conducting a literature review was to learn the methodology 
that other people used in studies of HIV related risk behaviors. For each 
specific population, their predominant risk behaviors varied and the 
corresponding study methods may varied. In my study，the target population 
was heroin users, so the study population I wanted to address in review 
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question was also heroin users. Their HIV related risk behaviors (injection and 
unprotected sex) were causes of HIV infection and hence prevalence of these 
behaviors was the outcome in which my review question would like to address. 
Since behaviors were influenced by both individual factors and social 
environmental factors, the reviewed studies focused on the exploration and 
determination of relationship between risk behaviors and different factors. As 
the purpose of this review was to adapt the most suitable methodology to my 
study, all types of study design were included. 
In sum, the specific review question formulated was "Predictors of HIV related 
risk behaviors for injecting drug users". 
2.1.2 Search Strategy 
A literature search was carried out using the PubMed search platform. PubMed 
is a service of the U.S. National Library of Medicine that includes over 17 
million citations from Medline and other life science journals for biomedical 
articles back to the 1950s, and it includes links to full text articles and other 
related resources. So the searching could provide the primary source of global 
information on public health. Cochrane Reviews are also a powerful database 
of literature, but they are based on the information about healthcare 
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interventions and exploration of the evidence for and against the effectiveness 
and appropriateness of treatments (medications, surgery, education, etc) in 
specific circumstances. For example, when given the keyword 'HIV, 
Cochrane Library showed articles related to treatment and intervention. [31, 
32] Considering that literatures in Cochrane Reviews were mainly about 
clinical fields while my research perspective was more related to public health, 
I only used PubMed as a source of literatures. 
Specific keywords were used in the searching procedure. These terms included 
two categories: 
1) "Heroin users", "Heroin addicts", "opiate addicts", "drug addicts", "injecting 
drug users", "injection drug users"; 
2) "HIV", "HIV risk behaviors", "HIV vulnerability". 
Any item from category one was combined with any item from category two 
using "and", so there were totally 18 different combinations. The language of 
articles was English. 
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2.1.3 Inclusion and Exclusion Criteria 
First, titles and abstracts of papers were gone through and those that did not 
meet the criteria were rejected. If the abstracts did not provide sufficient 
information, then full texts were obtained for assessment. 
Inclusion criteria included: 
1) Population: injecting drug users 
2) HIV related behaviors study: injection, unclean syringe use, needle sharing 
and unprotected sex. 
3) Primary study, which referred to any original research. 
4) Study design: field visit, longitudinal study using regular epidemiology 
method or multilevel method 
5) Language: English 
6) Time: From January 1997 to June 2007 
Exclusion criteria included: 
1) Population: drug users without injecting practice, female sex workers 
2) Other HIV transmission: perinatal transmission and transfusion. 
3) Reviews 
4) Other reports only on HIV prevalence, HIV testing, HIV screening or 
laboratory indicators, interventions, clinical treatment, surveillance and policy 
making. 
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2.2 Assessing the Quality of Studies 
I addressed the following three areas in evaluating the quality of papers: 
1) Study design 
2) Data analysis 
3) Interpretation of results 
In this review, the attention was particularly on HIV risk behavior related to 
heroin users, as well as the different study designs. The assessment was based 
on: 
1) How appropriate the method to recruit heroin users was and how 
representative the recruited participants were. 
2) What statistical methods were used in exploring the correlation of risk 
behaviors with predictors and how suitable the methods were for the data. 
3) Whether the results had significant findings on the relationship between 
behaviors and predictors. 
4) How the result could be applied to prevention strategies. 
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2.3 Search Results 
A total of 7680 citations from PubMed were found and more than 2000 
potential relevant publications were identified after removing duplicates. The 
titles and abstracts of these articles were studied for eligibility for further review 
according to the inclusion and exclusion criteria. Full text of the article was 
obtained for assessment if the abstract did not contain adequate information for 
judgment of inclusion. 
Full texts of papers from internet were obtained for assessment. Those available 
full texts were reselected according to inclusion and exclusion criteria for 
review. After a comprehensive selection process, 20 studies were included. 
(Figure 2) 
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Combination of 
keywords: heroin users, 
heroin addicts, opiate 
addicts, drug addicts, ~ “ ~ 
b PubMED (Jan 1997 to Jiin 2007) 
injecting drug users, 
HIV, HIV risk 
behaviors and HIV ^ 
vulnerability [ 二『7680 | 
Exclude duplicates Potentially relevant 
： , . Excluded: 
publications 
1. Focus on 
n=2014 
other 
^ � population. 
Publications with relevant title/abstract ( 3 ) 
2. Review 
after first round selection 
n=144 
3. Report on 
i HIV 
Full text of article obtained prevalence 
Not meeting inclusion for further detailed evaluation (n=41) 
criteria according to 4. Focus on 
title/abstract ， ^ policy 
‘ iTialci 1 
Publications with relevant full 
(n=16) 
text after second round selection 严〜 5. Focus on 
n=52 
cocaine use 
Not meeting inclusion _ • (n=2) 
criteria (n=28) Relevant publication before 
last round exclusion 
n=24 Excluded: 
I 1. Focus on 
r~Z . . , ' , ； intervention 
Papers included in tinal review 
n=20 
Figure 2. Flow chart of literature search and selection process 
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2.3.1 Descriptive Summary 
Twenty studies identified from the search strategy were included for fiirther 
review. Of the 20 studies, eleven were from North America (three from Canada 
and nine from USA), six were from Asia (one from Vietnam, two from China 
and three from Thailand), two were from UK, and one from Africa. Thirteen 
studies were cross-sectional studies, one adopted both quantitative and 
qualitative method, one integrating qualitative and quantitative, and five were 
longitudinal (including prospective cohort) studies. Table 1 shows the 
description of these 20 studies, including study design, study country, author, 
settings, number of participants and main focuses. 
2.3.1.1 Cross-sectional Analytic Studies 
Totally there were 13 cross-sectional studies. Five were conducted in US, three 
in Thailand, two in China, two in UK and one in Tanzania. The study 
population was all injecting drug users (IDUs). The study populations in ten 
studies were IDUs in the local districts respectively, while two studies focused 
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The participants were recruited from local detoxification treatment/methadone 
maintenance treatment program in six studies, one of which used existing record 
of the local rehabilitation center. Community settings, including streets or 
regions with high drug use rate were place for recmitment in six other studies, 
one of which obtained the data from another study. Only one study used 
targeted snowballing to recruit samples. 
Data was collected by using interviewer-administered questionnaires in all 
studies. Independent variables included demographics, drug use behaviors, and 
sexual activities. Some studies [6, 33] included social network characteristics 
and personal life events. Dependent variables were basically HIV related risk 
behaviors, such as paraphernalia sharing and unsafe sex practices. Comparison 
between two groups and the changes by years was also seen as the outcomes in 
some studies [34-38]. 
Seven of the 13 studies examined the association between independent variable 
and dependent variables. Three studies compared the differences of drug taking 
practice and sexual behaviors between two different subgroups [34, 35, 38], and 
two studies assessed the trend of changes of behaviors during a period of time 
[36, 37]. One study classified the study population into several homogenous 
HIV risk groups [5] and explored the behavioral differences across different 
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clusters. A recently published study assessed the association using a multilevel 
method [6], 
HIV related risk behaviors were the most frequently studied dependent 
variables in these studies. Both injecting and sexual behaviors were included, 
among which paraphernalia sharing was the most frequently studied in eleven 
studies. Chamla [39] reported that sharing injecting materials was related to 
short history of heroin injection and ethnic minorities (P<0.05), Saelim [40] 
examined determinants for needle sharing included shorter duration of drug 
injection, diminished knowledge of HIV prevention, a carefree attitude toward 
the risk of HIV infection and lower levels of income (P<0.05), Peters [41] 
reported that risky injection was associated with a consistent history of sharing, 
multiple drug injecting, injecting in prison, having recently started injecting and 
recent experience of methadone detoxification. However, Hunter [42] 
demonstrated no substantial difference in levels of injecting risk behavior 
among gender, age, length of injecting career, main drug of injection, previous 
treatment contact and geographical location. Two other studies conducted by 
Suh [33] and Perngmark [43] reported the correlation of social network size 
with needle sharing. Perngmark [3] also studied the HIV seropositivity and 
determined its independent correlation with past history of needle sharing, 
injecting immediately at drug onset and starting first injection at younger age. 
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The two studies comparing the difference between subgroups reported that 
long-term injectors [38]and male with low income [34] were more likely to 
practice risky injection behaviors. Two studies focused on the change of 
behaviors and demonstrated a decline of injecting risk behaviors in the study 
location. [36, 37] 
Williams [5] created eight homogeneous HIV risk clusters in his study. Within 
the same cluster, perceptions and behaviors to reduce the chance of HIV 
infection were similar while they varied across clusters. Subjects in the 
crack-predominant clusters reported low perceptions of the chances of getting 
AIDS. Perceptions of the chances of becoming infected with HIV among 
subjects in the injection-predominant clusters were strongly related to injection 
frequency. Seroprevalence was also related to cluster. Higher rates of HIV 
infection were evident among the injection-predominant clusters, and higher 
rates were related to frequency of injection and the rate of risky needle use. 
Among the crack-predominant clusters, the relationship between drug use and 
sexual behaviors and HIV infection was less clear. 
A recently published study examined the association of community 
characteristics with HIV risk behaviors among IDUs. Bluthenthal in his study 
[6] used a multilevel model and found percent African American in a census 
tract was inversely associated with injection-related risk. 
30 
Chapter Two: Literature Review 
2.3.1.2 Combined Research Approach 
Two studies were conducted in combined research approach. One in Vietnam 
by Hien [44] adopted both quantitative and qualitative methods to contextualize 
risk behavior among IDUs, while the other one integrated qualitative and 
quantitative methods to compare the HIV-related risk behaviors among Puerto 
Rican drug users in Puerto Rico and New York. 
The participants in Hien's study were recruited from both inside and outside the 
rehabilitation center. Individual interviews, focus group discussion and in-depth 
interviews were the three components of his study. The results showed a 
positive correlation between paraphernalia sharing and past injection on the 
street, use of syringes from shooting galleries, injection by drug dealers and/or 
join in needle sharing. 
Deren [45] conducted a dual site project by studying injection drug users and 
crack smokers. By using both qualitative methods (ethnographic mapping, 
focus groups, in-depth interviews and observations) and quantitative method 
(survey), he reported high levels of risk behaviors in both communities, with 
significantly higher levels of risk reported in Bayamon. 
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2.3.1.3 Longitudinal Studies 
The five longitudinal studies were all conducted in North America, two in 
Canada and three in the United States. The study populations in four studies 
were all IDUs, and the other one focused on male IDUs. 
The two studies in Canada recruited participants by self-referral, in the 
detoxification center of St Luc Hospital and collaborating institutions, health 
care centers and private physicians. One study [46] included three risk 
indicators into the risk score to predict HIV seroconversion: unstable housing, 
average cocaine injections per day and having shared a syringe with a known 
HIV-positive partner. By using risk score, Boileau improved the prediction of 
HIV incidence in different risk group. On the other hand, Brogly [47] focused 
on the consistency of risk behavior practiced. His results suggested positive 
correlation between HIV infection and consistent involvement in risky behavior. 
He also used Cox regression to predict the Hazard ratio of HIV seroconversion 
among IDU who consistently and inconsistently shared needles with an 
HIV-positive partner compared to non-needle sharers. 
Three studies in the States recruited their participants through community and 
street outreach efforts. Galai [48] discovered 29% of participants remained 
persistent drug injectors, 20% ceased injection, 14% relapsed once and 37% had 
multiple transitions. The factors differentiating the groups included history of 
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incarceration, young age, participation in drug treatment programs, recent 
overdose and commercial sex. Sharing behaviors decreased significantly during 
study period in Huo's study, [49] and Hoffmann, [50] whose study focused on 
social networks, explored few changes in standard network measures (density 
of ties or network size) but no changes in significant movement of network 
members. He believed such movement significantly predicted a higher 
likelihood of risky injection drug use over time. 
2.3.2 Critique of Reviewed Articles 
Of the 20 studies, two studies used existing data. Lee [36] obtained records of 
clients of a treatment and rehabilitation centre in Hong Kong. However, all the 
recruited IDUs were male, and the author did not discuss whether the sample 
was representative. Another study [6] in the States obtained the data fmm 
Urban Health Study (UHS). The validity of the data was noted by stating the 
wide range of application of the data over the last 15 years. [51-56] 
The other 18 studies used questionnaire in a face-to-face interview of 
participants in different settings. In other eight cross-sectional studies, Hunter 
[42] gave a detailed description of the sampling method and reasons for 
choosing study sites. She explained not only how the sample size came from, 
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but also the reasons why participants from inner London sites and non-London 
sites were representative. Perngmark used the same dataset to conduct two 
different studies. [3，43] Both studies investigated the risk behaviors of IDUs, 
with one of them focused specifically on needle sharing. In his two studies, 
although the participants were exactly the same, he further described in only 
one of his papers the Thai and Malay proportion in the study population and 
hence why the study sites were chosen. [3] 
In a study which compared the difference of risk behaviors between new IDUs 
and long-term IDUs, [38] Chitwood defined new IDUs as ones that had 
initiated injection within the last four years, and long-term IDUs as ones that 
had initiated injection prior to January 1, 1984. However, no further 
information was given, for example how new IDUs and long-term IDUs were 
defined. A group of IDUs who initiated injection between 1984 and 1996 were 
not included into the study because of the long-term IDUs definition. The 
duration of injecting drug use could be understood in different ways but the 
author did not provide any information on his definition. 
Of those two studies using both qualitative and quantitative methods, the one 
conducted in both New York and Puerto Rico described components of 
qualitative and quantitative study in details. [45] The other one conducted in 
Vietnam focused on the choice of study sites and selection criteria for 
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respondents. [44] He did not provide any details on the questions they used for 
the study interests, but imply the four general areas of the variables. 
Of the three longitudinal studies conducted in USA, two studies used 
chain-referral sampling as recruitment method. [49, 50] Galai did not 
mention the method he used to recruit participants in his study, [48] but he did 
mention he excluded some participants who did not fulfill the requirement. All 
of these studies provided farther information on the procedure to collect data, 
as well as the variables they measured in their study. 
The other two longitudinal studies focused on the correlation of behavior 
changes and seroconversion of HIV. They both elaborated the settings of 
recruiting participants and methods to measure behavior change. In Boileau's 
study, [46] female accounted for 20% of the study population but was 
excluded from the cohort. The author stated that the low HIV prevalence 
among female IDUs would generate unstable models. 
As for study design, cross-sectional studies were used to explore the 
association between sociodeniographic characteristics and risk behaviors. 
Ethnic minority, duration of drug use and income level were correlated with 
risk behavior practice. Longitudinal studies were used to study the behavior 
changes over time. 
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The outcome variable was risk behaviors in 17 studies and HIV prevalence in 
the other three. Risk behaviors were measured in injecting related risk 
behaviors and sex related risk behaviors. Independent variables were measured 
by questionnaires. The measurement depended on self-report of behaviors, but 
no studies discussed the validity of the answers so far. 
Data analyses were performed by using statistics software package in all 
studies. Significant factors in univariate analyses were included the 
multivariate analyses. One study [5] generated eight clusters of IDUs with 
similar practices and compared the difference across clusters, but no 
'cluster-level variables' were considered in the study. Bluthenthal used 
multilevel method to include community-level factors into analyses. [6] He 
used some economic characteristics to define the community-level variables of 
people residing in the same tract, but he did not specify which statistic 
software he used and how the model was built. 
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2.4 Implication on Planning of Current Study 
The 20 studies included in review showed a variety of study design, variables 
and analysis methods. Decision of the study design, related factors and 
outcome, and statistical methods was largely based on the practical need for 
the current study and implication from reviewed articles. 
2.4.1 Summary of Reviewed Articles 
In these 20 studies, the sample in most of the studies was recruited from 
institutional or community based interviews using questionnaires. Both 
cross-sectional and longitudinal studies were used in studying the change of 
behaviors. The main outcome variables focused on HIV related risk behaviors: 
risky injecting drug use and sexual activities. The independent variables varied 
from demographic to social characteristics，but some characteristics have been 
proved to be associated with the outcome variables, such as gender, ethnicity, 
income and drug taking behaviors. HIV related risk behaviors were 
significantly correlated with social-demographic status and gender in most 
studies. These 20 studies demonstrated the correlation of HIV related risk 
behaviors and independent variables from different levels through a variety of 
study design and sampling methods. 
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2.4.2 Implication on Current Study 
After a thorough review of these 20 articles, the study design was established 
by comparison of possible options. From the reviewed articles, cross-sectional 
study does not require follow-up but can be used only to study the prevalent 
behaviors instead of the changes, whereas longitudinal study provides a cohort 
to examine the changing behaviors. Moreover, the amount of time and 
resources needed for longitudinal study was impracticable. With above 
concerns, cross-sectional study was more suitable for my proposed study than 
longitudinal. As regards to study population, the study population in my study 
- I D U s was considered as hard-to-reach population. Using conventional 
sampling methods was difficult to recruit a desired number of participants and 
hence the sample was not representative. Reviewed studies provided an 
example of using existing data to solve the sampling problem. The application 
of existing data has been effective in both regular and multilevel analyses. [6， 
36] Existing data of IDUs in methadone clinics were available and they were 
used in my study. Outcome variables in these 20 studies focused on only one 
aspect of the risk behavior (either injection behaviors or sexual behaviors). In 
my study, however, I intended to estimate the overall HIV related risk 
behaviors. An outcome variable, in which both injection and sexual activities 
were included in the form of risk score, was generated from the existing data. 
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Independent variables (predictors of risk behaviors) were obtained from the 
same methadone clinic data and Census, and these variables have been 
defined as significant predictors in previous studies included in this review. 
Results from literature reviews also revealed that most of the studies were 
using conventional statistical analyses. Multilevel analysis had not yet been 
widely used in behavioral studies. Most of its documented applications, 
however, were in western population. Multilevel models in exploring 
community level predictors for risk behaviors might be also effective in Asian 
IDU population, although no studies have been conducted so far. As a result, 
multilevel analysis was adopted along with regular statistical analysis to 
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this chapter, the methods I used to explore the predictors for HIV risk in 
IDU population are described. It was a cross-sectional study complemented by 
a field visit. Several statistics analyses were used in the cross-sectional study: 
descriptive analyses, univariate and multivariate analyses. Multilevel models 
were built by using different statistics software packages. In the last part of 
this chapter, details of the field visit are provided. 
41 
Chapter Three: Methods for Exploring Predictors of HIV Risk 
3.1 Data Source 
The core part of my study is to explore the pattern of HIV related risk 
behaviors of heroin users in Hong Kong. Drug users were considered as a 
hard-to-reach population, but they were covered by methadone services in 
Hong Kong. Using data from methadone clinics was one possible way of 
sampling. 
3.1.1 Data Management in Methadone Clinics 
There are 20 methadone clinics in Hong Kong and all of them provided 
existing data for study. For reason of confidentiality and privacy, in the 
following chapters these clinics are described in alphabet letter as Clinic A to 
Clinic U (Figure 3). These methadone clinics are under the supervision of 
Department of Health in Hong Kong. Each clinic managed a data collection 
system for clients. Generally, there are two kinds of admissions, new admission 
and readmission. New admission refers to the registration of a client who has 
never used methadone treatment services before; readmission refers to that of a 
client who used methadone treatment again after having dropped out of the 
service for more than 28 days. A questionnaire was given to both new 
admissions and readmissions to collect the information. The questionnaire 
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included personal data, drug abuse behaviors, sexual behaviors and follow-up 
sections. Except for the first section, the other three sections were recorded in a 
computerized dataset. Each entry of the dataset was regarded as 
person-admission. In the generalized linear model, Clinic K was excluded 
from the analysis. Only newly admitted heroin users from these 20 clinics 
were included into the logistic regression and multilevel analysis considering 
the duplication of readmissions. 
3.1.2 Source of Data 
On registration, both new admission and readmission cases must complete an 
interviewer-administered questionnaire. It provided a set of questions which 
were divided into three categories: personal information，drug use behaviors 
and sexual behaviors. Personal particulars were aiionymised in the database, 
but they were part of the questionnaire. All questions were multiple choice 
questions except the one regarding 'history of injection of drugs'. The layout 
of the original questionnaire was: 
A. Habit of Drug Abuse. 
1. Admission status - new admission or readmission 
2. Type and current major method of drug abused by the patient 
3. History of injection of drugs (duration: years) 
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4. Current habit of injection (syringe reuse) 
5. Method of syringe cleaning (water or detergent used in cleaning) 
6. Needle sharing history (Yes or No in past four weeks) 
7. Needle sharing during induction period (Yes or No) 
8. Current needle sharing - number of times, number of partners and type of 
partners 
9. Reasons for needle sharing 
10. Knowledge of diseases transmitted by needle sharing 
11. Tendency to give up sharing needles 
12. Tendency to give up injection 
B. Sex Habit 
13. Number of sex partners in the past one year 
14. Gender of sex partners 
15. Commercial sex during the past one year 
16. Frequency of sexual activity in the past one year 
17. Frequency of condom use in the past one year 
C. Follow-up 
18. Follow up on habit of needle sharing (whether they continued injection) 
Data were obtained from 1998 to 2005, which covered 21 clinics before 2003 
and 20 clinics afterwards (Clinic K closed in 2003). 
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3.2 Data Transformation 
The following questions were selected for analysis (Table 2): admission 
status(Ql)，type and current major method of drug use (Q2)，history of injection 
(Q3)，current habit of injection (Q4)，needle sharing history (Q6 and Q8), and 
sexual behaviors(Q13 and Q16). 
I selected some of the questions in the first two categories and defined each 
individual on the basis of their behaviors. The criteria are listed as following: 
1. In Q2, any one reporting heroin use at any of the admissions was defined 
as a heroin user; 
2. Of all heroin users, admission that reported only heroin use was defined as 
that of a singular heroin user; those who reported both heroin and other 
types of drug use were defined as multiple drug users; 
3. Of all heroin users, those who reported injection as the method of heroin 
use, including intramuscular and intravenous injection were defined as 
current injecting heroin users; 
4. Of all heroin users, those who were not defined as current injecting heroin 
users, but reported more than zero years of injection history in Q3 were 
defined as past injecting heroin users: 
5. In Q4, any use of syringe except for new disposable syringe every time 
were defined as syringe reuse practice; 
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6. Q6 and Q8 were grouped together to define needle sharing behaviors. If 
response to Q6 was ‘No，，then this case was defined as never having 
shared needles; if Q6 was ‘Yes’，but Q8 was ‘No，，then this case was 
defined as a past needle sharer; if both Q6 and Q8 was ‘Yes，，then this case 
was defined as current needle sharer; 
7. In Q13, all admissions were divided into three groups: l)zero sex partner in 
the past year; 2)one sex partner in the past year and 3)two and more sex 
partners in the past year; 
8. In Q17, the frequency of condom use in the past 12 months was categorized 
at four levels: always, usually, occasionally and hardly ever which 
included no and never in my life. 
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Table 2. Selected information from the questionnaire that were used in analysis 
Category Corresponding Questions Description 
Personal information Admission status (Ql) New admission 
Readmission 










History of injection drugs Years of injecting drug 
(Q3) use 
Current habit of injection Type of syringe use 
( Q 4 ) 
Method of syringe 
cleaning (Q5) 
Needle sharing (Q6 to Ever sharing needles 
Q8) (Q6) 
Recent sharing needles 
( Q 8 ) 
Sexual activities Number of sex partners 
(Q13) 
Frequency of sexual 
activities (Q16) 
Frequency of condom use 
^ 
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3.3 Framework for assessing outcome 
HIV prevalence in Hong Kong IDU population was low. It was difficult to 
observe the role which individual characteristics and community factors 
played in influencing the HIV related risk behaviors, if using HIV prevalence 
as an indicator of HIV risk. As a result, risk behaviors were used as outcome 
in my study and related information was obtained directly from methadone 
clinic data. This dataset also provided necessary demographic data of the 
IDUs, which was used as individual predictors, while community level 
predictors were obtained from Census data. 
3.3.1 Study population in different analyses 
The same data in descriptive analysis was used in univariate and multivariate 
analyses. However, because Clinic K closed in 2003, it was excluded from the 
analyses. There were only 20 clinics included in the univariate and 
multivariate analyses. All of the study population was included in descriptive 
analysis and generalized linear model, but only heroin users from new 
admissions were included in logistic regression and multilevel analysis 
because of the double counting problem in readmissions. 
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3.3.2 Risk Score 
In order to estimate the vulnerability of heroin users to HIV infection 
systematically, risk score was introduced in the analysis. According to the 
behaviors of each heroin user, risk score was calculated as follows 
1. Injection: if an admission involved a non injecting user, score zero; if there 
was reported heroin or other drug injecting use, score one; if there was reported 
heroin and other drug injection, score two; 
2. Injection habit: a) syringe use - if disposable syringe was reportedly used 
every time, score zero, otherwise score one; b) needle sharing - if an admission 
case had never shared needles, score zero; past needle sharer, score one and 
current needle sharer score two; 
3. Sex habit: a) number of sex partner in the past one year - no sex partner was 
reported, score zero; only one sex partner score one, more than two sex partners 
score two; b)frequency of condom use - always use condoms score zero, 
usually score one, occasionally score two, hardly ever score three. 
Assumption was that the distribution of sexual behaviors did not differ 
between IDUs and non-IDUs, and the risk of HIV infection was largely 
attributed to needle sharing for IDUs. [57] Moreover, sexual transmission was 
approximately 10 times less efficient than needle sharing，[1,13,14] therefore a 
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0.1 weight was given to sex habit score. Adding up scores from three categories 
together, the total risk score could range from zero to 5.5. Table 3 shows the 
classification of risk levels in different models. Based on the risk score, each 
admission was classified into 4 groups for the general linear model. Logistic 
regression was also performed to assess the correlation of the binary outcome: 
low risk (no risk and low risk) and enhanced risk (medium risk and high risk). 
3.3.3 Independent Variables 
Independent variables included age and gender and admission quarter/year 
obtained from the data. There were eight years (1998-2005), four quarters each 
year, so a number for the admission quarter/year was created starting from one 
to 32. It represented each quarter chronologically. Age squared was introduced 
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3.4 Generalized Linear Model 
In order to explore the correlation of individual characteristics and risk scores, 
cross-tabulation of risk groups and demographic data was generated, and x" test 
was performed to test the correlation of demographic predictors and HIV 
related risk. Because the outcome variables fell into four categories in an 
ordinal nature, ordinal regression procedure was used to evaluate the 
significance of the surrogate variables and build a generalized linear model to 
determine predictions. 
The following equation shows the basic form of generalized linear models. 
Link (Yij) =0�一（piXii+p2Xi2+…+PpXij) 
In the model, linkQ was the link function, yy was the cumulative probability of 
the jth category for the ith case，Gj was the threshold for the jth category, p was 
the number of regression coefficients, Xii...Xip were the values of the predictors 
for the ith case and pi...pp were regression coefficients. 
The thresholds in the model, 6j, were dependent on which category's 
probability was being predicted. In my study, the categories were the risk 
groups that each admission belonged to. piXii+p2Xi2+...+PpXij was defined as the 
prediction part. It depended on the predictors and was independent of the 
outcome category. In my study, all factors and covariates for which the 
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univariate 七 test of association with HIV related risk was significant at a 
/kO.05 level were included as predictors. Link (yij) was the link function which 
the model predicted of those values. By transforming it into cumulative 
probabilities, it allowed estimation of the model. There were five link functions 
available in the ordinal regression procedure, Logit, Complementary log-log, 
Negative log-log, Probit and Cauchit. Probit function was selected, according 
to the nature of the normally distributed variables, such that the model can be 
described in the following equation. 
o-l (Yij) =e厂（PlXii+P2Xi2+…+PpXij) 
All analyses were performed using SPSS version 13.0 statistical software 
(SPSS Inc 2004). 
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3.5 Logistic Regression Model 
Before multilevel models were constructed, logistic regression model was 
built not only as a complementary model to general linear model, but also as a 
preliminary analysis to explore the data structure. The generalized linear 
model was constructed to fit the categorical outcome whereas logistic 
regression model was designed for the binary outcome. As it served partly the 
purpose of preliminary analysis for multilevel analyses, only newly admitted 
heroin users were included in the model. Both univariate and multivariate 
analyses were developed to assess the binary outcome: low risk and enhanced 
risk. I constructed two models for the analyses. Model one included only 
individual variables; and on the basis of model one, community-level 
variables were included in the Model 2. Significance testing was set at ；?<0.05. 
All analyses were performed using SPSS version 13.0 statistical software 
(SPSS Inc 2004). 
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3.6 Multilevel Analyses 
Multilevel analysis was applied in a study to evaluate the influence of 
community-level variables on HIV risk behaviors. [6] The objective was to 
provide evidence that HIV risk behaviors were correlated with not only the 
individual characteristics. By detecting variations between communities, it 
could demonstrate the influence of community characteristics on the variations 
and how they were correlated, on the assumption of contextual data structure. 
Thus I employed multilevel model to explore the variation of communities and 
determine the significance of predictors for HIV risk behaviors and the 
variation. There were different programs for multilevel analysis, such as SPSS, 
SAS, Mplus etc. SPSS was a menu-based statistics program package so that it 
was less adaptive to different requirements; Mplus was less user-friendly but 
more powerful in constructing the most suitable model for different users. SAS 
was also powerful and adaptive, but the programming language was relatively 
more difficult than Mplus and required users more time to get familiar with its 
functions. In this study, SPSS and Mplus were used to perform the analyses. 
The same individual variables and community-level variable were used in both 
software, but the outcome variable was risk score (continuous) in SPSS and risk 
level (categorical) in Mplus. When using Mplus, I also adopted two different 
outcome variables to build two different models. One was based on the same 
four risk levels used in the generalized linear model, while the other was based 
on the two risk levels in logistic regression, low risk (risk score lower than one) 
and enhanced risk (risk score equal or greater than one). 
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While the outcome variable was measured at individual level, the risk factors for 
the outcome were measured at both the individual and neighborhood levels. It 
allowed us to investigate how the neighborhood effects were independently 
related to HIV risks and structure individual-level HIV risk behaviors. Data 
analyses were performed by using SPSS version 13.0 statistical program (SPSS 
Inc 2004) and Mplus version 4.0 statistical program (Muthen & Muth6n). 
3.6.1 Variables 
Data used in multilevel analysis was obtained from the same dataset in the 
previous two analyses. M y study focused on heroin users, and since 
readmission cases were duplicate ones that were impossible to be matched, only 
new admission heroin users were used in multilevel analysis. 
3.6.2 Definition of 'Neighborhood' 
To examine the association between individual HIV risk behaviors and 
neighborhood characteristics, we defined each single clinic as a "neighborhood". 
There were three reasons for the definition: first of all, the home address of each 
client was confidential that it was impractical to define community based on 
their home location; secondly, although their choices of clinics to register in 
were based on convenience, most of them resided around clinic area; last but not 
least, even though some clients did not live around clinic area, when they visited 
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methadone clinics, they had the chance and they were willing to communicate 
with other clients from the same clinics, most of whom were living nearby. W e 
had enough reasons to assume that a clinic was actually a "neighborhood" and it 
consisted of IDUs sharing similar drug taking behaviors. In this study, the 
neighborhood characteristics of each heroin user were assumed to be related to 
that in the vicinity of the clinic he/she normally goes to. 
As a result, there were 20 neighborhoods in our study, representing the vicinity 
of the respective 20 clinics. Their locations are shown in Figure 3. The most 
authentic demographic data for each DCCA^ district in Hong Kong is that from 
Census. In this study, data for neighborhood variables has been obtained from 
2006 By-census. The following neighborhood level variables were selected for 
analysis: population density, median age, average household income and 
education level. Because income level was correlated with education level, only 
household income was used in the analysis. In addition, total admission of each 
clinic was used as a neighborhood level variable as well, indicating the size of 
the neighborhood. Table 4 shows the description of variables. 
3 DCCA: District Council Constituency Area, in relation to the compilation of a register for any year, 
means an area which is declared to be a constituency in the last order made under section 6(1 )(a) of the 
District Councils Ordinance ( Cap 547) immediately before the date by which the register must be 
compiled under section 32(1) or (lA), as the case may be, of the Legislative Council Ordinance ( Cap 
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3.6.3 Individual Variables 
Four variables were used as individual level variables. Age and gender were 
obtained from the methadone clinic data and age squared was created to 
explore the correlation of age and risk scores. A serial number was generated 
from the reported admission time. It was presented in the form of quarter/year. 
There were 8 years (1998-2005) and four quarters each year, so the serial 
number started from 1 to 32 which represented each quarter chronologically. 
3.6.4 Framework for Analyses 
To examine whether a multilevel model was suitable for our study, three 
preliminary analyses were carried out. The first one was standard regression 
model to all data, including individual and neighborhood level variables; the 
second one was regular regression model, using group level indicators and also 
including neighborhood as a factor; and the last one was separate regression 
models for each neighborhood. The first model was to examine the correlation 
between all variables and the outcome, whereas the second one was to explore 
whether there was variation across neighborhoods. 
Because the data had a nested structure (persons residing within districts) and 
the result from the preliminary analysis indicated the possibility of hierarchical 
modeling, I adopted a hierarchical modeling framework to investigate 
neighborhood effects on individual HIV risk related behaviors. The clustering 
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of individuals around clinic areas (within D C C A districts) may lead to an 
underestimation of standard errors by conventional regression methodologies if 
individuals around clinic areas are non independent. The hierarchical modeling 
framework accounts for the non independence of respondents visiting the same 
clinic and adjusts the estimates of the standard errors accordingly. 
A two-level random slope random intercept logistic regression model was 
employed to estimate the probability of an individual to participate in HIV 
related behaviors and the severity of their risk. Figure 4 shows the framework of 
a two-level regression model. 
Confirming the contextual data structure in the preliminary studies, I created 
within group regression models using the individual level variables to predict 
the risk and between group regression model using community level variables to 
predict the intercepts of the within group models. Multilevel models were 
employed to explore the correlation of individual and neighborhood factors 
with risk levels. The effect of age and gender on the outcome variable was 
considered to be fixed, whereas that of admission time was considered to be 
random. Community-level variables (household income, population density, 
clinic size and median age of district) were included to predict the intercept of 
the within-level model, while no variables were used to predict the slope of time 
because no cross-level interaction was found in the preliminary studies. 
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Framework for two-level Analysis 
Witlmi 
Predictois' ^ Outcome Behavior 
(mdivichial level) \ 




P i e c l i c t o i ^ \ 
(conmimiity l e v e l ) 「 ' ^ ^ ^ ^ R n i i d o m .lope | 
Level 2 
Between 
The within and between parts of the model correspond to level 1 and level 2 of a conventional multilevel regression 
model. In this model, the dependent variable is ordered categorical (risk groups). The within part of the model 
describes the regression of y on x where both the intercept and slope are random effects that vary across the clusters. 
The two random eftects are shown in the picture as filled circles. The filled circle at the end of the arrow from x to y 
represents the random intercept and is referred to as y in the between part of the model. The filled circle on the arrow 
represents the random slope and is referred to as s which is shown in the picture. The between part of the model 
describes the regressions of the random intercept y and the random slope s on cluster-level covariales w 
(neighborhood factors). 
Figure 4. Framework of two-level logistic regression model 
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3.7 Field Study 
To obtain background information of the clients in each methadone clinics, I 
visited 20 methadone clinics with the help of two volunteer helpers each time. 
First, a meeting was held in SARDA with four volunteers, all of whom working 
for Project Phoenix ^. The volunteer helpers were familiar with both the 
circumstance of methadone clinics and the characteristics of their clients. After 
discussion with the volunteer helpers, the following categories of questions 
were developed for supporting information collection at each visit. 
1. Demographic profile of drug users, which included age, gender, general 
education level, home status, job status, and nationality and income level. 
2. Drug use pattern, which included age at first drug use, type of drug they use 
currently, location where they use dmg, and mode of drug use. 
3. Social network, which included probable home location of the clients, who 
initiated them to start dmg use, number of people they usually used dmg 
with and who they usually used drug with. 
4. Other information, like the peak hour of each clinic and where the clients 
would gather before clinic opened. 
The visits lasted from Apr to May 14出.Each visit to one clinic lasted about 
two hours with two volunteer helpers. W e started with walking around the clinic 
area to see where clients gathered before the clinic opened. Then we stayed in 
the clinic for about 30 minutes in order to have a general impression on the age 
and gender distribution of clients in each clinic, and observed the environment 
4 Project Phoenix was an outreach program held by SARDA in order to promote safe practices among 
injecting drug users, and the volunteer helpers were all past drug users who quitted already. 
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inside of the clinic, including the space and facilities. Some clinics were staffed 
with social workers who were available during the visit. They also provided 
some general information on the demographic data of the clients. Also, we 
walked around the clinic area again to see the places they would gather after 
their methadone use, before asking the volunteer helpers for information on the 
categories mentioned above. 
In each visit, two volunteer helpers out of the four in the first meeting were 
arranged to accompany me by Project Phoenix. They were asked to provide an 
approximate proportion of the clients in each item of the four categories, 
according to their observation in the Project Phoenix outreach activities. Date 
and name of the volunteer helpers were recorded as well. An H K D 60/per hour 
incentive was given to each helper after each field visit to compensate the time 
and transportation fee. • 
6 4 
Results: Community 
Variation of HIV Risk 
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this chapter, results of the study are described in the categories of different 
analyses I have performed. A general description of the characteristics 
(demographics, drug taking profile and risk behaviors) is introduced to explore 
the potential predictors of risk behaviors, followed by the correlation of 
predictors and risk. On the assumption that the data had a contextual structure, 
multilevel models have been constructed to estimate the community variation 
of risk behaviors. Charts and figures are provided to illustrate the trend and 
patterns defined in the study. 
I 
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4.1 Demographic Description 
From 1998 to 2005, there were totally 48711 person-admissions. As all 
admission cases were required to complete the questionnaire, response rate 
(100%) was not applicable in my study. Over 50% of them were between 31 
and 50 years old, 86.2% were males and more than 80% were readniission. 
Table 5 shows the demographic characteristics of the study sample and Table 
6 describes the annual changes of the characteristics. Two peaks occurred in 
1999 and 2002 and then followed by a sharp decrease in 2003, from 6945 to 
5615. The number continued to decline to 5226 in 2005 gradually. Clinic M, 
Clinic H and Clinic R had the highest person-admissions in the study period. 
4.1.1 Age distribution 
Most clients (78.7%) were aged between 22 and 51. The median age of the 
overall study sample was 38 years old. They were categorized into four groups, 
below 30，31-50, 51-70 and above 70. One third of the person-admissions fell 
into the group of below 30，while 51.1% were between 31 and 50. Only 1.5% 
were 70 or above. 
For new admission cases，a large proportion was below 30, the number of which 
decreased gradually from 75.2% in 1998 to 48.1% in 2005. On the contrary, 
those from the other three age groups were increasing, especially that between 
31 and 50 had doubled its percentage to 44% in 2005. For readmission cases, 
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those between 31 and 50 accounted for more than a half of the 
person-admissions and remained stable all through the study period. The 
proportion of those below 30 fluctuated slightly yet still towards a decreasing 
trend, while a reversed situation was seen in between 51 and 70. 
Figure 5 shows the median age of clients of each clinic during the study period. 
The oldest median age (47 years) was found in Clinic C, followed by Clinic J 
and Clinic K. The youngest median age was 29 in Clinic P. The median age of 
new admission cases for each clinic fluctuated greatly each year, while that for 
readmissions remained relatively stable and gradually increased year by year. 
4.1.2 Gender Distribution 
More than 80% of the clients were male with a median age of 39 years, which 
was nine years older than female. Although male was predominant over the 
years, the proportion of female was increasing. (Figure 6) A greater proportion 
of female was seen in new admission cases, which went up to 27.4% in 2005. 
Most clinics (80%) had more than 10% of female clients, six of which even 
reached up to 15% or more, except for Clinic B, whose female proportion was 
only 3.3%. Yearly proportion of female admissions for each clinic did not 
change dramatically with the exception of clinic C, in which only 1.3% was 
female in 2004. 
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Table 5. Demographics of study sample (N=48711) 
Characteristics N % 
Male 41998 86.2% 
Below 30 15357 31.5% 
31-50 24881 51.1% 
51-70 7729 15.9% 
Above 70 744 1.5% 
New admission 6500 13.3% 
Year 
1998 6438 13.2% 
1999 6901 14.2% 
2000 6144 12.6% 
2001 6159 12.6% 
2002 6945 14.3% 
2003 5615 11.5% 
2004 5283 10.8% 
2005 5226 10.7% 
Clinic 
A 524 1.1% 
B 122 0.3% 
C 798 1.6% 
D 1086 2.2% 
E 2004 4.1% 
F 2762 5.7% 
G 1168 2.40/0 
H 5072 10.4% 
I 1805 3.70/0 
J 4569 9.4% 
K 1458 3.0% 
L 1742 3.6% 
M 6594 13.5% 
N 1635 3.40/0 
O 1466 3.0% 
P 3897 8.0% 
Q 1125 2.30/0 
R 4321 8.9% 
S 544 1.1% 
T 2851 5.9% 
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4.1.3 Proportion of New Admission 
Of48711 person-admissions, only 13.3% were new admissions. New admission 
rate dropped from around 20% in 1998 to less than 10% in 2005, with the 
sharpest decrease in 1999 and a small rebound in 2002. As for individual clinic, 
Clinic Q and Clinic U accounted for more than 20% of new admission. Yearly 
changes of new admission rates were significant in some clinics: Clinic R had 
one of the highest new admission rates in the first two years of study period, but 
dropped and remained in a relatively low level since then; Clinic Q, Clinic S and 
Clinic U had a stable high new admission rate all through the years，whereas 
Clinic N and Clinic O had a gradual decrease from 30% to less than 10%. 
(Figure 7) 
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Figure 7. Annual new admissions of 20 clinics 
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4.2 Drug Taking Profile 
Heroin use was predominant among the clients in methadone clinics. Only a 
small number of them used other drugs like opium and Blue Gremlin^. Injecting 
users accounted for half of the heroin user population. Although both injecting 
heroin users and non injecting heroin users mostly used only heroin, a larger 
proportion of multiple drug users was seen in injecting heroin users than non 
injecting heroin users (2% vs 0.3 %). (Table 7) 
4.2.1 Heroin Use 
A high proportion (98%) of heroin use was seen in both new admissions and 
readmissions each year. In 2003, the percentage of heroin users in new 
admission dropped to 96.8% and continued to decrease to 95.2% in the 
following year. However, for readmission clients, heroin use still remained at a 
high percentage of around 99%. The distribution of heroin users in new 
admission and readmission cases was similar among different clinics, except 
Clinic J, where heroin use were relatively lower than other clinics in both new 
admission and readmission cases. (96.5% and 90.4%) 
The gender distribution in both new and readmission cases was similar, but 
more females were involved in heroin use in new admission clients than 
readmission clients (22.2% vs 12.5%). Young new admission cases (below 30) 
5 Blue Gremlin is the street name of Midazolam and Triazolam, which are tranquillizers but widely used 
by injecting drug users. 
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and mid-age readmission cases (31 to 50) accounted for a majority of heroin 
users (65.5% and 54.7%). 
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Table 7. Drug taking profile of study sample 
Drug taking behaviors N % 
Type of Drug (N=48711) 
Heroin only 47601 97.72% 
Opium/opiate only 179 0.37% 
Methadone only 360 0.74% 
Others only 29 0.06% 
Heroin and opium/opiate 5 0.01% 
Heroin and methadone 19 0.04% 
Heroin and others 518 1.06% 
Method of heroin use (N=48143) 
I.M./I.V.a 23665 49.16% 
Inhalation/smoking/sniffing 24459 50.80% 
Oral 19 0.04% 
•I.M.: intramuscular injection; I.V: intravenous injection 
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4.2.2 Injecting Heroin Users 
Of all heroin users, the proportion of injecting users in new admissions became 
larger year by year (19.8% to 30.3%), while a small decline was seen in 
readmission clients (54.3% to 51.8%). However, the average injecting rate was 
still higher in readmission cases (52.9% vs 24.6%). The highest injecting rate in 
new admission cases for individual clinic was found in Clinic B (50%), and 
those ill readmission cases were found in Clinic L (63.2%) and Clinic S (63.7%). 
Overall, males were more likely to inject than female (51.1% vs 37.0%), and 
mid-age group (31 to 50 and 51 to 70) had more than 50% involvement in 
injection. (Figure 8) 
Singular heroin users - drug users who used heroin only - were a main 
component in injecting heroin users. It accounted for a high percentage of 99% 
new admissions through the study period. However, the proportion of singular 
heroin users decreased in readmission cases and that of multiple drug users 
increased (0.5% to 4.3%). Similar distributions were seen in gender and age 
groups, with predominance of singular heroin use in new admissions and 
increasing multiple drug use in readmissions. Distribution of singular heroin 
use and multiple drug use in each clinic were similar to that in overall study 
population. However, variation in readmissions was noted. Up to 10% of the 
readmissions were multiple drug users in Clinic J, followed by clinic E (7.9%) 
and Clinic O (6.1%). The trend was towards multiple drug use. In year 1998, 
100% of most of the clinics had reported singular heroin use rate, but in 2005, 
only a small number of clinics still reported 100% singular heroin use. Clinic J 
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has experienced a low singular heroin use rate at around 90% since 2000; Clinic 
E and Clinic O started to see their low singular heroin use rates below 90% in 
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4.3 HIV related risk behaviors 
A total of 48143 person-admissions reported heroin use and 23666 
person-admissions reported injecting, all of whom were current injecting 
heroin users. For current injectors, 85% reported using new disposable syringe 
every time and 91% reported never sharing needles with others. About 50% of 
heroin users had no sex activities in the past year. For those who had sex 
activities in the past year, 76.7% reported hardly ever using condom in their sex 
intercourses. (Table 8) 
4.3.1 Injection History 
Most of the injecting heroin users had an injection history of either less than ten 
years (61.7%) or more than 15 years (27.6%). Both male and female in new 
admissions reported mostly 1 to 5 years injecting history, (Figure 10) but males 
were more likely to report more than 15 years injecting than females in 
readmissions (30.89% vs 16.37%). In the study period, a sharp yearly decrease 
from 30% to 18% was found in new admissions reporting less than one year 
injecting history while the counterpart in readmissions remained the same at 
about 3%. A 4% decline was found in new admissions reporting 1 to 5 years 
injecting history, and a 16% increase in those reporting 6 to 10 years injection. 
However, in readmissions only an 8% increase was found in those reporting 
more than 15 years. New admissions in each clinic reported mostly a less than 5 
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years injecting history, while the readmissions reported a longer injecting 
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4.3.2 Risky Injection Practices 
Risky injection practices included syringe reuse and needle sharing. Other 
paraphernalia sharing, such as cooking equipment, was not included as part of 
the questionnaire. 
4.3.2.1 Syringe Reuse 
Overall 85.6% of heroin injectors reported using disposable syringes every time, 
which referred to the use of a new syringe for each injection. Readmission 
cases were more inclined to use disposable syringe than new admissions. But 
those below 30 were more likely to use unclean syringe than the others in both 
new admission and readmission cases (19.7% and 17.1%). The annual 
disposable syringe use rate was stable at 84% during the study period, but some 
clinics saw a relatively lower rate than other clinics. For new admission cases, 
Clinic H, Clinic I, Clinic O and Clinic P had a lower than 50% disposable 
syringe use rate in the first half of study period. For readmission cases, although 
a majority of clinics had more than 60% reported disposable syringe use, Clinic 
S was found having a very low proportion of disposable syringe use each year, 
which was only 40% in year 2002. (Figure 12) 
4.3.2.2 Needle Sharing 
Only less than 10% of the injecting heroin users reported needle sharing, in 
which 6.9% happened in the past. In new admission cases, mid-age group (31 to 
50) reported a bigger proportion of never sharing needles (94.7%), and 8.7% of 
those aged from 51 to 70 were involved in current needle sharing, followed by 
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the youngest age group (3.4%). The situation was similar in readmission cases, 
except that 95.7% of those above 70 reported never sharing needles. When 
referring to gender, female had a bigger proportion of never sharing needles in 
both new admissions and readmissions. In new admission cases, an increasing 
number of clients reported no needle sharing and the proportion of current 
needle sharing was decreasing from 7.8% in 1998 to 4.3% in 2005. However, in 
readmission cases，although the overall proportion of no needle sharing was 
higher than the counterpart in new admissions each year, individual clinics 
showed a high rate of current and past needle sharing. For example, Clinic Q 
reported 10.0% current needle sharing and 43.3% past needle sharing in year 
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4.3.3 Sexual Behaviors 
Generally 90% of the heroin users reported only one or no sex partner in the past 
one year. Heroin users reporting less than two sex partners predominated (80%) 
in all age group and in both male and female，but there was a bigger proportion 
in male reporting two or more sex partners in the past one year (9.9% vs 2.6%). 
Of the 3.2% female who reported having multiple sex partners in the preceding 
year, only eight of them in new admissions had more than ten sex partners and 
nine in readmission. Those females mainly came from Clinic U (three in new 
admissions, one in readmissions), Clinic P and Clinic R. However, Clinic H, 
Clinic O and Clinic Q had the largest proportion of clients reporting two or 
more sex partners in both new and readmission cases. The proportion did not 
vary greatly during the study period. 
Overall 18.6% of the heroin users did not frequently^ use condoms for sex. 
The percentages increased in accordance with age groups but decreased by year. 
More females reported no condom use than male (70.5% vs 67.3%). Clients of 
Clinic Q had the lowest unprotected sex (never, rarely or occasionally condom 
use in sex intercourse) rate (55.1%) and Clinic G represented the highest 
(87.6%), which was followed by Clinic K (75.6%) and Clinic C (75.1%). 
6 Frequent condom users: those reported always or usually using of condoms in sex intercourses were 
considered as frequent condom users; those who reported occasionally, rarely or never using condoms in 
sex intercourses were considered as not frequent condom users. 
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4.4 Correlation between Demographics and Risk Score 
Table 9 shows the associations between individual demographic characteristics 
and HIV related risk categories. Mean risk score for the overall study 
population was 0.7975 with a standard deviation of 0.7689. Most of the 
participants (98%) had a risk score less than 3. For new admissions only, the 
mean risk score was 0.5199，which was lower comparing to that of 
readmissions (0.8412). A majority of both new admissions and readmissions 
(90%) had a risk score less than 3. Male gender, age above 30 and readmitted 
clients were more likely to have higher risk (p<0.01), the details of which are 
discussed in the following two subsections. 
4.4.1 General Linear Regression Model Coefficient 
The base line model was the intercept-only model, which meant prediction 
based on the marginal probabilities of risk groups. The deviance of this baseline 
model due to the inclusion of new variables could be reflected by x" test. The 
result of 受 test suggested that our final model had a significant improvement 
over the baseline model in predicting the probabilities. 
In our final model, age, gender, admission year and admission status remained 
significant predictors of HIV related risk group. A variation could be also seen 
among 20 clinics, which suggested that clients from different clinics had 
different levels of risk. 
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However, because 54.1% cells were empty with zero frequencies, which meant 
that no admission was found in some combinations of predictor variables, the 
accuracy of goodness-of-fit statistics was affected. Moreover, the pseudo 
r-square values were not respectable and a revised model should be applied to 
make better predictions. 
4.4.2 Risk Predictors in Logistic Regressions 
The median risk score for the overall study sample was 0.3 (range 0-4.4), and 
75.3% of the participants were at low risk (risk score <1). In contrast, 25.6% 
male participants {% = 9.851, p<0.01) had enhanced risk. Table 10 shows the 
results of logistic regression analyses. Male gender, older clients and recently 
admitted heroin users were predictors of HIV risk. (p<0.01) All of them were 
included into multivariate models. 
Model One showed that males were 1,3 times as likely to have enhanced risk as 
females. Male was significantly correlated with higher HIV related risk 
because the majority of my study population was male (over 80%). Admission 
quarter/year was also correlated with the risk level, with the odds of having 
enhanced risk increasing 1.03 times per quarter later registration. The positive 
correlation of age with risk and negative correlation of age squared with risk 
demonstrated an inverted U-shaped curve of the association. Then we 
included community variables in Model Two to evaluate the impact of 
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neighborhood characteristics on the risk behaviors. The results suggested that 
the effects of individual level variables did not change much, but the median 
household income level of the clinic area, clinic size and median age of general 
population had influence on the behaviors of clients. Lower median household 
income in the district where a clinic located increased the probability of the risk 
practices of clients from this clinic (OR=1.209, 95%CI: 1.025-1.426, ;?=0.03). 
Clinic size was negatively correlated with HIV risk behaviors (OR=1.536, 
95%CI: 1.119-2.108, ；?<0.01)，and lower median age of a district was a 







































































































































































































































































































































































Chapter Four: Results: Community Variation in HIV Risk 
Table 9b. Variation of risk across study period and clinics (N=46694*) 
Category No risk Low risk Medium risk High risk p value 
N % N % N % N % 一 
Year <0.01 
1998 112 1.87 3078 51.27 2157 35.93 656 10.93 
1999 1578 24.52 1779 27.64 2470 38.38 609 9.46 
2000 1377 23.77 1703 29.39 2085 35.99 629 10.86 
2001 1330 22.84 1639 28.14 2264 38.87 591 10.15 
2002 1485 22.03 1798 26.67 2720 40.34 739 10.96 
2003 1266 22.78 1554 27.96 2211 39.78 527 9.48 
2004 1191 22.89 1391 26.73 2062 39.62 560 10.76 
2005 1133 22.07 1438 28.01 1909 37.19 653 12.72 
Clinic <0.01 
A 107 20.58 126 24.23 239 45.96 48 9.23 
B 29 24.37 19 15.97 66 55.46 5 4.20 
C 182 22.95 217 27.36 382 48.17 12 1.51 
D 236 21.79 362 33.43 433 39.98 52 4.80 
E 392 19.89 637 32.32 834 42.31 108 5.48 
F 652 23.82 807 29.48 959 35.04 319 11.66 
G 390 33.62 127 10.95 504 43.45 139 11.98 
H 543 10.83 1791 35.71 2234 44.55 447 8.91 
I 319 17.94 559 31.44 640 36.00 260 14.62 ^ 
J 867 19.46 1158 25.99 2031 45.58 400 8.98 
L 329 19.25 369 21.59 762 44.59 249 14.57 ^ 
M 1615 24.85 1725 26.54 2601 40.02 559 8.6 
N 273 16.84 625 38.56 591 36.4 132 8.14 
O 270 18.62 621 42.83 334 23.03 225 15.52 
P 713 18.40 1331 34.36 1312 33.87 518 13.37 
Q 225 20.11 467 41.73 281 25.11 146 13.05 
R 897 21.05 1312 30.79 1711 40.15 341 8.00 
S 69 12.75 149 27.54 147 27.17 176 32.53 ^ 
T 462 16.31 1068 37.70 638 22.52 665 23.47 
U 902 28.60 910 28.85 1179 37.38 163 5.17 




































































































































































































































































































































































































Chapter Four: Results: Community Variation in HIV Risk 
4.5 Neighborhood Effect 
Table 11 shows the outcome variable, individual variables and 
community-level variables used in multilevel analyses performed by different 
software. By using SPSS mixed model function, I examined the impact of 
community-level variables (median household income, clinic size and median 
age) on the outcome. In unconditional model，it showed a variation among 
clinics (p<0.01). By adding individual variables and community-level variables, 
the model suggested that only older age and newly admitted heroin users were 
significant predictors of high risk score (p<0.05). Male gender was weakly 
associated with the risk score (p=0.059). Smaller clinic size was also weakly 
correlated with high risk score 0=0.061). No substantial evidence showed that 
the other community variables were predictors of HIV risk. 
When I performed the multilevel analysis using Mplus software, random slope 
random intercept models were adapted. In the first model, the outcome variable, 
risk level, was divided into 4 categories: no risk, low risk, medium risk and high 
risk, while the individual variables and community-level variables remained the 
same. Results from the model suggested that older clients were more likely to 
be involved in higher risk behaviors (/?<0.001), which echoed the results in 
SPSS. However, no other predictors were shown to be significantly correlated 
with risk in this model. 
In another model, outcome was defined as a binary risk level: low risk (risk 
score less than one) and enhanced risk (risk score one and above). Same 
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individual variables and community-level variables were used. Results of this 
model showed that individual variables (gender and age) remained significant 
factors for predicting the risk, in which male gender (OR=1.301, 95%CI: 
1.119-1.513,/?<0.001) and old age (OR=1.265, 95%CI: 1.210-1.332,p<0.001) 
were correlated with high risk level. Higher mean risk for clients of each clinic 
could be predicted by the lower district median household income and the 
smaller clinic size (p<0.01). After controlling for individual characteristics 
including age and gender, clients from smaller clinics and those in lower 
household income districts were more likely to have risky behaviors. More 


































































































































































































































































































































































































































































































Chapter Four: Results: Community Variation in HIV Risk 
4.6 On-site Observation 
Visit to clinics provided qualitative observation of variation across 
neighborhoods. Three clinics with a total registration more than 1000 clients 
were observed during the site visit and the others had a lower than 500 
registrations. Most clinics had 60% of their total registrations coming everyday, 
with the exception of clinic I. The busiest hours in every clinic were usually the 
first and the last working hour of the day. (Table 12) In the table percentage 
was used to represent the estimate proportion of each category and a symbol 
of “ V ” was used to represent more than 90%. Volunteers also provided brief 
information on the home location of the clients that we generated a map 
showing the rough coverage of methadone clinics. In this map, each clinic was 
the center of a circle and the distance from this clinic to the furthest home 
location was the radius. Then the areas of circles were merged and showed the 
coverage of methadone clinics. The coverage of methadone clinics was 
approximately 70%, which covered most of the residence areas except Sai 
Kung. (Figure 14) 
4.6.1 Demographic Variations 
Age distribution varied among clinics. Clinic G，Clinic C，clinic D and Clinic A 
had a larger than 80% proportion of clients older than 50, Middle age (31 to 50) 
remained the major component of other clinics. The largest proportion of 
participants below 30 was seen in Clinic J. Male predominated in most clinics, 
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but Clinic Q, Clinic O and Clinic N had a relatively larger proportion of female, 
which accounted for up to 30% of the clients. 
Most of the IDUs in methadone clinics had never attended secondary school, 
and their residence was mostly public housing and old tenements. More than 
40% of the participants in five clinics (Clinic L, Clinic Q，Clinic E, Clinic T and 
Clinic F) had employment, whereas most of those in three clinics (Clinic G， 
Clinic C and Clinic B) were unemployed. 
IDUs attending methadone clinics were mostly Hong Kong local citizens, with 
a small proportion of people coming from other places. Approximately 10% of 
the clients in one of the clinics (Clinic N) were non-Hong Kong residents 
coming from Mainland China, 10% in Clinic S and 15% in Clinic T were from 
Nepal, and 5% in Clinic O were from Vietnam. 
4.6.2 Drug Use Variations 
Most of the IDUs started drug use at the age of below 30. Except in Clinic G 
and Clinic J, where most IDUs only use heroin, IDUs from other clinics 
reported using heroin combined with Blue Gremlin^ In Clinic O and Clinic S, 
heroin was used together with Paiiadol^ . The location of drug use was mostly 
home for IDUs from methadone clinics except Clinic P，in which 70% of the 
clients chose public place. 
7 Panadol: Pain killer, commonly seen in Hong Kong pharmacy. 
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Injection still remained the common mode of heroin use. Sniffing and snorting 
were also commonly seen in the study population. Smoking was rare and was 
only reported in four clinics (Clinic H, Clinic 0，Clinic S and Clinic E). 
4.6.3 Social Background 
Most IDUs started drug use with the influence of their peers and spent most of 
the time with them. Some of the clients started drug use because of family 
factors, such as those in Clinic R，whereas in Clinic G，Clinic M，Clinic J and 
Clinic A, other older IDUs had more influence. Usually they preferred using 















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Chapter Five: Discussion 
^le main finding in the study was neighborhood variation in risk score, 
admission numbers and female population. Neighborhood variation of risk 
score was discovered in multilevel analysis. Results corresponded to other 
studies. During the 8-year study period, the total number of injecting drug 
users decreased while that of female IDUs increased. The probable association 
of female IDUs with CSWs drew our attention to the female population in the 
study participants. In the end of this chapter, a comparison of different 
possible methods to conduct study and limitations are discussed. 
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5.1 Neighborhood Effect 
Each clinic was considered as a single community in the multilevel analysis. 
Although some all-day clinics have clients from other districts, clients of most 
clinics reside around the clinics where they registered. In fact, even those 
clients from other districts spend most of the time of the day around clinic area 
and communicate with other clients from the same clinic. This assumption was 
made on our observation and the information provided by our volunteer helpers. 
I hypothesized, that they tended to be affected by the IDUs in this district rather 
than in their residence districts. As a result, clients from the same clinic were 
most likely to have the same pattern of drug use behaviors and constitute a 
community. 
HIV/AIDS prevalence has been proved to vary significantly across 
neighborhoods. [59] Of these neighborhood conditions, lower population 
income was found to be associated with higher HIV prevalence among IDUs 
[60]. Regarding HIV risk behaviors, some other studies had examined the 
association between community characteristics and injecting practice among 
IDUs. [6,61] 
5.1.1 Variation across Communities 
Results from multivariate analyses confirmed the positive association of 
neighborhood factors (low median household income and small clinic size) 
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with HIV risk levels (p<0.01). In our study, each methadone clinic is the 
center of a separate neighborhood with little exception. It is not surprising that, 
clients from the same clinic were most likely to practice the same pattern of 
drug use behaviors. Neighborhood variation in HIV/AIDS prevalence has been 
demonstrated in a previous study. [59] Among the neighborhood conditions, 
lower income was found to be associated with higher HIV prevalence among 
IDUs. [60] Regarding HIV risk behaviors, some studies had examined the 
association between community characteristics and injecting practice among 
IDUs. [6，61] Correspondingly，multilevel analysis in our study revealed a 
significant association of low income level with HIV risk. 
Results from our study demonstrated the feasibility of multilevel modeling in 
Asian population of drug users. Hong Kong is a city with the total area of just 
1000 Kni^ and relatively 'homogenous' community characteristics. Unlike in 
other countries, such as the United States in which the IDU population is often 
composed of a variety of ethnicities, almost all drug users in Hong Kong are 
Chinese. Variation of ethnicities had been reported to be related to HIV 
transmission in injecting drug use, [62] a phenomenon that may not be as 
important in Hong Kong. Variation of income level was noted, which was 
found to be a conimmiity-level factor related to HIV risk behaviors. The 
spatial variation of social characteristics in the population is small as Hong 
Kong is small. Our analysis illustrates variation of risk behaviors between 
clinics despite the 'homogenous' community characteristics and overall 
decline of numbers of drug users. It provided evidence that multilevel 
modeling could also be applied to community with less variation. On the other 
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hand, the total number of new admissions had been decreasing year by year. 
This occurred in all neighborhoods. Since individual income level was not 
available in the data and thus was not controlled for in the multilevel model, 
the reported association between lower household income of the clinic district 
and higher risk score might be due to an individual effect of lower income 
which was only measured at the comimmity level or a contextual effect of 
community level poverty or a combination of both individual income level and 
district household income level. 
5.1.2 Implication on Social Network of IDUs 
Small clinic size was another predictive factor of risk in our multilevel model. 
This result was however inconsistent with previous studies, [33，63] in which 
decreased social network implied improved drug use behaviors of IDUs. 
Although the number of community members (clients of a clinic) could 
influence the size of social network, no data in my study showed the exact 
social network size of each client and their relationship with the clinic size. 
Clients in small clinics might have stronger connections to their fellow 
attendees whereas those in large clinic did not. For example, some clinics are 
located in rural areas which are more isolated than urban areas. In those clinics, 
clients might be only connected to other clients from the same clinics so that 
my finding of higher risk in smaller clinics was substantiated. Moreover, 
because of the small sample size of small clinics, outliers would have greater 
impact on the risk than those in large clinics. Finally, presence of other 
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unknown confounding factors could not be excluded. As a result, the 
correlation of small clinic size and enhanced risk level found in our study 
might merely be a chance occurrence. 
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5.2 Decline of Admissions 
A decline was noted in the overall admission, especially the fall in 2003, 
Reasons that were responsible for the decline varied. These reasons included 
possibly decreased heroin/drug use and changing phenomenon of drug market. 
In order to explore the specific reasons for the decline in different types of 
admission, the following subsections were arranged according to the 
admission status，new admissions and readmissions. Clinic variation was also 
noted in both new admissions and readmissions. The decline of number of 
readmissions was noted significantly larger in some clinics than others. This 
variation was another evidence of neighborhood effect. 
5.2.1 Decrease of New Admissions 
In the study period, new admissions dropped gradually from 1998 to 2005, 
whereas readmissions remained relatively stable with a nevertheless significant 
rise and fall in year 2002 and 2003. Decreasing number of new admissions in 
the study period reflected a variation of new admissions at community level. 
In some clinics (Clinic N, Clinic P, Clinic Q and Clinic R) the decline of new 
admissions was more than 20%, while that in three other clinics (Clinic C， 
Clinic E and Clinic J) was less than 5%. The annual change of new admission 
enrollment was due to two reasons. 
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Firstly, the changes of new admission numbers might be a result of less heroin 
use because most clients from methadone clinics were heroin users. This 
assumption was supported by CRDA report and results of my study. 
According to CRDA^ (available at http://2Q2.64.76.168/en/enquirv.asp, data 
updated on 03/05/2007) the reported number of drug users decreased from 
15790 in 2003 to 13204 in 2006. Findings of my study showed that newly 
admitted non heroin users were increasing in numbers during the study period. 
Reasons for the increase of popularity among new drug users were concluded 
from the observation of our volunteer helpers. In general, non opiate drugs like 
ketaniine attracted new drug users for the reason that non-opiate drugs were 
relatively easier to access than heroin. Since methadone binds to the 
N-methyl-D-aspartate receptor so as to attenuate the heroin withdrawal 
symptom, it might not have the same effect on non-opiate addicts because 
some of these drugs are N-methyl-D-aspartate antagonists that inhibit the 
action of N-methyl-D-aspartate receptor. [64] 
Secondly, the decrease of new admissions might be a reflection of overall 
decrease in the phenomenon of drug abuse. Studies showed that higher 
education level [65, 66] and other social-economic factors such as higher 
income level [6] attributed to the overall decrease of drug use. A study 
conducted in USA suggested both bad performance at schools and lower 
education achievement (compared to college degree holders) were associated 
with drug use. [65] Another study conducted in the United States showed the 
8 CRDA: Central Registry of Drug Abuse, established in 1972，it provides relevant drug abuse statistics 
for monitoring changes in drug abuse trends and characteristics of drug abusers to facilitate the planning 
of anti-drug strategies aiid drug abuse programs in Hong Kong by collating information regularly on 
drug abuse cases reported by law enforcement departments’ treatment and welfare agencies, hospitals 
and clinics, and tertiary institutions. 
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significant correlation of community variables with injection-related risk only 
in bivariate analyses. By-Census data displayed an increase in the proportion 
of tertiary education and a decrease in primary education, [58] which 
substantiated the assumption that drug abuse was decreasing during the study 
period. 
5.2.2 Decline of Readmission in 2003 
Decrease in readmissions also varied among clinics, which suggested another 
neighbor effect on the admission numbers. In 2003, a sharp decrease of 
readmission numbers was noted in the findings. The number of decreased 
readmission was more than 100 in Clinic H and Clinic K while that in Clinic B 
was only four. An increase of non opiate drugs might be responsible for the 
decline. Moreover, our observation in the field visit suggested that the price and 
purity of heroin had great impact on their methadone use. The price determined 
whether they could afford heroin, whereas the purity determined the level of 
euphoria they could get from heroin use. According to Hong Kong Narcotics 
Report, [67-69] the retail price of heroin dropped from HK$424.75 per gram 
to HK$354 per gram, and the purity was around 50% to 60% compared to the 
purity in year 2002, which was only 41.5%. Therefore, it was possible that the 
readmissions dropped dramatically in year 2003 because the heroin users had 
better supply of heroin in that year. 
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Besides, social environment might also influence the drug use pattern. 
According to Department of Health annual report, the Severe Acute 
Respiratory Syndrome (SARS) outbreak in year 2003 lowered the number of 
attendances in general out-patient service, from six million in 2002 to 2.7 
million in 2003. Total attendances in methadone treatment, nevertheless, only 
decreased slightly from 10127 in 2002 to 9613 in 2003. [70，71] So the impact 
of SARS outbreak on the enrollment was uncertain. 
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5.3 Female IDU Population 
Although results of statistical analyses revealed a gender difference between 
male and female in HIV related risk behaviors, the significance might be a 
result of that 86% study population were males. The female proportion of 
admissions was increasing year by year, along the line with the general increase 
of female to male ratio in Hong Kong. [58, 72-75] All except three clinics 
(Clinic A, Clinic B and Clinic C) also experienced a similar increase in female 
clients. The overall female admission percentage was the highest in Clinic P, 
followed by Clinic D and Clinic I; while the smallest was found in Clinic B. 
Besides the different distribution of female in different districts, new female 
immigrants were the other evidence that supported the findings of female 
enrollment discrepancy of each clinic. Most of the female immigrants were 
from some adjacent provinces in Mainland China. These provinces had a higher 
drug use rate than Hong Kong, so that a number of them might start taking drugs 
spontaneously when they first came to Hong Kong. Also, because of spouses 
influence, [76-78] some might start drug use or even risk practices from their 
marriage to drug users in Hong Kong. The existence of these particular 
populations affected the female percentage in each clinic. To estimate the 
proportion of new immigrants in natural districts, I used the number of 
Mandarin speakers reported in By-Census as a surrogate indicator of places 
where new immigrants were more likely to have gathered. As a result, the high 
female admissions in some clinics were expatiated on as following: 
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1) High percentage of female distribution in Bi-Census, more Mandarin 
speakers, and high female proportion in admissions. The representative clinics 
were Clinic F，Clinic N, Clinic P and Clinic T. 
2) Low percentage of female distribution in Bi-Census, more Mandarin 
speakers, and high female proportion in admissions. The representative clinic 
was Clinic R. 
Although natural distribution of female and new immigrants could explain most 
of the phenomenon of high female percentage seen in some clinics, Clinic O 
was the exception that it had high female admission with low percentage of 
female distribution and new immigrants in its location district. According to the 
information collected in field visit, Clinic O was located in the district near 
border where a sizable non resident IDUs visited Clinic O. Most of these were 
female from Mainland China. This phenomenon could not be captured by 
By-Census because of their short period of stay and mainly hold of traveler visa. 
Another exception was that, Clinic L had both high proportion of female 
residents and new immigrants, but its female admission was relatively low. The 
reason for this was yet to be determined. 
The rise of female proportion in drug users could be a threat to HIV 
dissemination in the general population. Observation in field study suggested 
that, if IDUs were to share needles with others, women normally did so with 
their spouses and men shared with friends additionally. Knowingly, there is a 
the higher HIV prevalence among IDUs in some cities of Mainland China than 
Hong Kong. [19, 23，79] If women from these cities were induced to injecting 
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drug use by their spouses and came to Hong Kong because of marriage, this 
relatively stable relationship might not be a major threat to public health. On the 
contrary, if the habit was taken up before they came to Hong Kong, there was a 
possibility that HIV infection were brought in and then spread out among the 
people within the same social network of their spouses. Moreover, if they were 
bridge population (women commercial sex workers, who were also injecting 
drug users), [80] their higher vulnerability to HIV infection might be a serious 
problem. [81-83] In a study conducted in Chengdu China, [84] the “bridge,, 
population had lower condom use rate but higher STD rate compared to 
non-bridgers. Moreover, most of them injected and one-third of the injecting 
drug users shared needles. That they engaged in sex activities with both 
high-risk and low-risk partners underscored their role in spreading HIV to 
general population. 
Whether a client is engaged in commercial sex is not included in the dataset in 
this study. In order to define commercial sex workers in the study population, 
we arbitrarily considered that those reporting ten or more sex partners in the 
past year were likely to be commercial sex workers, and there were only 17 
females in the study population. Their age ranged from 18 to 39. Four of them 
reported extremely large number of sex partners: three from Clinic U reported 
hundreds, 50 and 20 sex partners respectively and one from Clinic Q reported 
20 sex partners. As Clinic U was located in an old quarter famous for sex 
service, they were believed to be commercial sex workers, but only two of them 
reported injecting drug use history. Its small number suggested that women 
9 Drug users who shared needles and engaged in sex with both high-risk partners and low-risk partners 
were defined as bridgers in the study. 
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commercial sex workers who were also injecting drug users had not yet been a 
serious risk for HIV in Hong Kong. However, the low condom use rate among 
FSWs who were also IDUs might be the potential risk that predisposes HIV 
spread in the general population. [80, 85, 86] 
Drug taking behaviors of female were influenced largely by their spouse. Use 
of non-sterile injecting equipment was reported to be low in Hong Kong, 
compared to other cities in Mainland China. [39, 87, 88] However, a lower 
proportion of disposable syringe use rate was seen in some clinics. These 
clinics were located in the New Territories that was believed to be the place 
where new immigrants would probably choose to live in. In four clinics (Clinic 
H, Clinic I, Clinic O and Clinic P) more than 7% of Hong Kong women 
population was noted. The number of mandarin speakers was more than three 
thousand in these areas. This confirmed a heterogeneous pattern of the IDU 
population in Hong Kong. It contributed in the high percentage of unclean 
syringe use in some clinics, which was another evidence of neighborhood 
effect on the variation of risk behaviors. 
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5.4 Limitations 
There are some limitations in the study. In the following subsections, the 
limitations are discussed in three aspects: self-reported system, readmissions, 
syringe reuse and choice of models. 
5.4.1 Importance of Individual Level Variables and Community 
Level Variables 
Although results of my study demonstrated the contribution of both individual 
variables and community variables to individual behaviors, they did not 
suggest the dominance of variables that were influencing the behaviors. In the 
multilevel model, risk at the threshold was predicted by community factors, 
and individual characteristics affected the eventual outcome of risk. Factors 
from both levels seemed equally important in the risk prediction. However, no 
evidence suggested such assumption. There could be some factors from 
either/both level that were dominant when they influenced the individual 
behaviors in this study. Behavior prediction could provide useful information 
for HIV prevention, which would be tailored to different community 
according to the risk level. Therefore, it could be more helpful to design a 
better prevention program if the significance of each factor is noted. 
Improvement of models could focus on exploring the significance of each 
variable in future studies. 
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5.4.2 Reliability of Self-reported Data 
Although it was mandatory for the questionnaire to be completed at admission, 
the self-reporting method may introduce problem in reliability. In this study, 
the reporting individuals were drug users whose behaviors were illicit and 
associated with sensitive issues. They had to provide their names and identity 
card numbers, although the information was confidential and could not be seen 
in the dataset. IDUs might be inclined to conceal their drug taking practices, 
such as syringe reusing and needle sharing. Such attitude would probably lead 
to an underestimation of the prevalence of high risk activities. However, 
methadone is prescribed by medical officers on duty with a different upper limit 
for new admissions and readmissions, regardless of their answers on 
questionnaires. So concealing for the reason of getting methadone treatment 
was not a problem in our study. Finally, the self-reported system has been 
reported to be reliable in reporting risk behaviors. [91, 92] As a result, the 
behaviors reported in methadone clinic data were considered to be reliable in 
this study. 
5.4.3 Duplicates of Readmissions 
Another limitation of our dataset is the potential duplicates of records, which is 
a latent bias leading to overestimation of risk behaviors. The information was 
collected from any new clients as well as those readmission clientsi。. The 
Readmission clients: If a client，who has already registered lo a methadone clinic, stopped methadone 
maintenance treatment for 28 days or more and came back again, he/she was defined as readmissions by 
the respective clinic. 
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number of readmissions depended on the adherence of the clients. Poor 
adherence as evidenced by defaulting treatment for over 28 days would lead to 
frequent readmissions and thereafter repeated entries of information on the 
same person. This could have been solved by assigning a unique code to each 
client, but it was not applicable in om. dataset for two reasons. One is that 
names of the clients were anonymised in the dataset, and the other was that 
possibility of inconsistent answers on behaviors made the matching of 
individuals difficult to carry out. Since the duplicates could not be excluded, 
inclusion of readmission in analysis might be a confoiinder which resulted in 
an overestimation of the high risk population. On one hand, studies showed 
that drug users practicing higher risk behaviors like injecting and needle sharing 
were less likely to be adherent to methadone maintenance treatment. [93] On 
the other hand, the readmission cases were the bulk of the dataset. As a result， 
high risk behaviors were repeatedly recorded in the questionnaire and constitute 
the major body of our dataset, and lead to an overestimation. This 
overestimation may not matter much if only new admissions were included in 
the main analyses. 
5.4.4 Definition of Syringe Reuse 
The risk of HIV infection for injecting drug users mainly came from needle 
sharing and reused syringes. In Hong Kong, although disposable injecting 
equipments could be obtained in the pharmacy, some injecting dmg users still 
reported reusing syringes, which implied this population might reuse needles at 
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the same time. The problem of HIV infection would not exist if they used drugs 
all by themselves every time. However, we were informed in the field visit that 
sometimes they preferred to use drugs with other fellow drug users because of 
convenience and economy. Chances were that needle sharing among IDUs 
might be common, [33] though only a small proportion of methadone clinic 
clients actually reported needle sharing in our study. Nevertheless, even if no 
needle sharing occurred in this population, the reuse of injecting equipments 
would still lead to a latent risk of infection. Knowingly, IDUs usually mixed 
heroin powder and water in a pool syringe, from which a group of them 
extracted a certain portion into their own syringes. The person who performed 
the mixing procedure usually would use the pool syringe to inject. Therefore, 
risk existed if one of them used an unclean syringe. The virus might be 
transmitted from one person to another through the pool. As a result, people 
without risky practices could still get the infection. In the existing data, 
however, unclean syringe use only referred to individual use of unclean 
syringe. Such behavior (sharing drugs from a pool with other IDUs) was 
neglected. The wording in current questionnaire might also lead to 
misunderstanding. In the questionnaire, an unclean disposable syringe use 
might be counted as 'disposable syringe use every time，，which would be 
considered as a safe practice. To better estimate the risk of infection, a broader 
definition of syringe reuse would be needed for the questionnaire. 
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5.4.5 Choice of Models 
Different models have been used to examine the variation of communities, 
which showed different results. Age and admission time remained a 
significant predictor of high risk in three models (p<0.01). Older age and 
recently admitted clients were significantly associated with high risk in three 
models. Male gender was only found significantly associated with higher risk 
in Mplus Model Two (p<0.001). Inconsistent results also existed in 
community-level variables. In Mplus Model One no community variables 
were found to be significant predictors of high risk level. Smaller clinic size 
was correlated with higher risk also in the Mplus Model Two. Moreover， 
lower household income was also found to be a significant community-level 
predictor in Mplus Model Two. Because our risk score was not really 
continuous, the model in SPSS using original risk score as outcome variable 
did not really fit the data. The two models in Mplus were different only in the 
outcome variables. In Model 1，clients were divided into four risk groups: no 
risk (0), low risk (0-0.5), medium risk (1-1.5) and high risk (2 and above). In 
Model Two, clients were only divided into two groups: low risk (0-0.5) and 
enhanced risk (1 and above). Compared to injecting risk, sexual risk was 
relatively less efficient in transmission. [13-15] For those without any 
injecting risk behavior, their engagement in risky sexual behaviors might lead 
them to low risk of HIV infection. These people accounted for 50% of the 
total new heroin users, which meant the low risk population accounted for 
75% of the total new heroin users. This distribution of behavior resulted in the 
discrepancy of multilevel outcome. Considering this data distribution, Mplus 
Model Two was the best one in the three models to predict the HIV related 
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risk of our IDU population, and it also suggested the feasibility and validity of 
multilevel models to examine the variation in this population. However, model 
construction was important in multilevel analysis. Before the analysis, three 
preliminary analyses were carried out to determine the data structure. Only 
when variation across 'clusters' (which was communities in my study) were 
noted would multilevel analysis be applicable. Choice of models was based on 
data structure. Continuous outcome variable was suitable for normal 
distributed data, while categorical outcome variable was usually applied to 
that of hierarchical structure. A good choice of model would enhance the 
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^lis is the first study in an Asia population using data from methadone clinics 
to examine the variation of risk behaviors of IDUs by employing both logistic 
regression models and multilevel models. Results from my study demonstrated 
a variation of risk score across neighborhoods. It also demonstrated a strong 
correlation between risk behaviors and individual characteristics. Through the 
use of multilevel models, I managed to explore the association of neighborhood 
factors with risk behaviors, and found that high population density and small 
clinic size were significantly associated with high risk score of HIV infection. 
The increasing number of HIV infections among IDUs in Hong Kong raises the 
concern of the spread of the virus among this population and beyond. Results 
from my study have provided an analytical description of the characteristics of 
HIV related risk behaviors of IDUs. By elucidating the association between risk 
behaviors and both individual and community level factors, the results help to 
predict the HIV risk of IDUs in a spatial context, which can in turn support 
effective allocation of resources to achieve prevention. Lastly，study results 
suggest that the application of multilevel modeling of contextual influences on 
behavior is feasible in an Asian population. More research that looks into the 
IDU problem and other health behavior issues from a multilevel approach 
would be useful in Asian countries. 
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6.1 Summary of Results 
Results from our study provided an observation on the characteristics of HIV 
related risk behaviors of IDUs. Injecting drug users only accounted for 1/3 of 
the newly admitted IDUs whereas those in readmissions were almost doubled. 
Percentage of reporting paraphernalia sharing and multiple sex partners 
remained lower than 10% in both new and readmitted IDUs, but condom use 
was still not commonly used when IDUs had sexual activities. 
The multilevel models suggested individual variables (male gender, older age, 
and recently admission quarter/year) and community-level variables (lower 
median household income and smaller clinic size) were associated with the 
higher HIV risk behaviors of IDUs in Hong Kong. By determining the 
association between risk behaviors and both individual and community level 
factors, my study may also help to predict the HIV risk of IDUs in particular 
location and hence reallocate the emphasis of prevention to selected location. 
Districts with lower median household income should be paid more attention 
to. 
Results of the study also confirmed the feasibility of multilevel method in 
Hong Kong, or even Asian countries. Multilevel analyses have been conducted 
in other western countries and proved to be practical. However, unlike these 
western countries, the IDU population in Hong Kong was ‘homogenous, hence 
the variation was smaller. Nevertheless, in such condition my multilevel models 
still managed to assess the existence of the variation across neighborhoods. 
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6.2 Implication of results 
Methadone clinics in Hong Kong are one of low threshold service programs". 
Observation from field study revealed the fact that methadone clinics attracted 
more than 70% of drug users in Hong Kong. The low threshold program 
provided services to a wide range of drug users. These drug users, residing in 
separate clinic areas, practiced different behaviors under the influence of their 
fellow drug users from the same clinics. Therefore, a significant variance of 
risk score across neighborhood was found in my study. As variance of risk 
behavior was noted, prevention strategies should be tailored to each district 
and that an identical program applied to every district without adjustment may 
be no longer practical. Some clinics, such as Clinic S, Clinic T and Clinic L, 
had significantly higher risk score than other clinics. Programs with more 
strict participating rules may be needed in these clinics to achieve the goal of 
risk reduction. Since drug users spend most of their time with other fellows 
from the same clinic, outreach program may be also effective when harsh and 
authoritarian attitudes would make the service less accessible for IDUs. It 
focuses on peer-education, which has been proved to be effective in 
decreasing injecting risk among drug users. [94] 
Harm reduction programs other than methadone service may be applicable to 
those districts with higher risk scores. For example, Needle/Syringe Exchange 
Program may be more suitable for districts with higher percentage of needle 
“ T h e "low threshold" concept was developed in the 1990s as a means o f getting prevention messages 
across to drug users out o f touch with traditional health care structures. 
(http://\vww.drugtext.org/librarv/articles/Deddr0032.htm') The low-threshold approach aims to reach 
more addicts with problematic use patterns earlier and to remain in contact with a highly problematic 
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sharing among drug users (such as Clinic Q) than other districts. 
Needle/Syringe Exchange Program does not exist in Hong Kong so far, but it 
is already available to drug users in mainland China and other western 
countries. [95-97] Other services including counseling and HIV tests are also 
provided along with Needle/Syringe Exchange Program in some places. [96] 
In high risk districts, Needle/Syringe Exchange Programs may complement 
methadone service to largely reduce the HIV risk from injection. 
Although some areas appeared to be at higher HIV risk than others, an 
outbreak of HIV is less likely to occur in a large part of Hong Kong. Risk 
behaviors are seen in some districts, but are not propagating across 
neighborhoods. This phenomenon has been confirmed by the result of 
multilevel analysis showing the variation of risk scores among districts. 
However, small outbreaks within certain districts with higher risk (Clinic S, 
Clinic T and Clinic L) may be afoot if IDUs continue practicing cross-border 
risk behaviors frequently. These behaviors (needle sharing and unprotected 
sex) in mainland China may introduce the HIV virus to Hong Kong, since HIV 
prevalence is much higher in adjacent cities (3-6%). [23] It again reflects that 
tailored prevention strategies are suitable for the situation in Hong Kong 
because of the variation of behavior across neighborhoods. Specific prevention 
program could be applied to different districts with different risk behaviors. 
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6.3 Future Directions 
The study provides some suggestions and areas for further research. First of all, 
instead of using existing data, future researches could base on data that was 
collected by researchers themselves. In this way, more information could be 
included according to the interests of researchers. A unique code could be 
assigned to individuals and personal income could also be included. The 
former would help exclude duplicates in readmissions while the latter one 
could be used to calculate the income level, which would be more 
representative than that derived from By-Census. Secondly, further research 
could build a multilevel model to predict the potential HIV risk and HIV 
prevalence. Because of the variation of HIV risk across different 
neighborhoods, a multilevel model could take into consideration both the 
individual characteristics and community characteristics, and therefore could 
better predict the potential risk of HIV infection. 
Potential studies of IDU population could be conducted using different 
methods. The best way to recruit the participants without bias is to conduct 
random sampling followed by the administration of questionnaires to collect 
information of their behaviors. It could be achieved by conducting street survey 
at random sites selected in the city and capturing drug users as participants. 
However, it is not easy to carry out because injecting drug users were 
disinclined to contact with the rest of society. On one hand, the social 
discrimination against them created an unfriendly environment for them to fit in; 
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on the other hand, their illicit behaviors dissuade them to reveal their lifestyle to 
strangers. [98] 
M y solution to the sampling problem in this study was to use existing 
convenience data. [99] In Hong Kong, some organizations like SARDA^" and 
government departments have records of injecting drug users who have 
registered to their services, one of which is the Methadone Treatment Program. 
It comprises of clinic services run by government, and supplemental facilities 
by non-government organizations. Approximately, it attracts 70% of the drug 
users. [21] Each drug user in methadone maintenance treatment was 
interviewed on their demographic data, drug taking habit and sex behavior. So it 
provides wide range of study population and useful information on our study 
interest. As to find out whether there was selection bias to use data from 
methadone clinics，we also conducted field visits to methadone clinics. These 
20 methadone clinics were located in both residential and industrial area. With 
different opening hours, methadone clinics are convenient for both jobless and 
employed clients. The wide range of clients proved the reliability and 
representation of the data from methadone clinics. 
Future studies could solve this problem in another way. Respondent Driven 
Sampling (RDS) supplies with both efficient size of samples within their social 
network and has been applied to different studies targeting at hard-to-reach 
population. One of these studies conducted in Albania and the Russian 
Federation used RDS to recruit IDUs. [100] However, there are some 
12 SARD A: The Society for the Aid aiid Rehabilitation of Drug Abusers is a non-goveniment welfare 
organization established in 1961 that provides free drug treatment and rehabilitation service to those who 
seek treatment on a voluntary base. 
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drawbacks of this sampling method. Firstly, it is difficult to control the 
non-response bias according to the study. Secondly, RDS method tends to 
capture participants from one single network only. Last but not least, the 
incentive used in RDS might be a temptation to some injecting drug users so 
that the sampling becomes selective. But I believe that future studies could 
overcome these disadvantages by making adjustments. • 
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